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Ml 

^j^fl ^ ua aJLa I >-JJ cht> mi c $ 4_j>!>Lj 

%jj}\ ojfe L^h* <(** pij) L*>-i^>l 

Cr* (X) (j^J J^a 6*J J ' ^ O 1 -^^-— 5-^3>-£ 

^1^ ^JJ-u^-OJ^S *_« (J-uSj A^lm^A^jS^ i » 1 mill 

<£j ^r **H * J < »it b (j^l ^5 — u«5 — *5^ — S 

oJLLaj *UU1I 3^j-aJI <>» LSL^il ^^1 u-Uj 

t (jr\J-i-u JuLA wLi JL>. I jjSLAj • 4 mil > a y^u yj* f ^SJ I 




juaII 



JlA (jL-J ctllj j i n ^j .J iri n 1 1 4_4j_ljjj «j^__£ jjfc ^ ^ 

JaJ3 1 fl I > «t Cj^SLs £>£f aJj » <-j> j. * U I CjLxjjJI f tj-Jl <J£ 4_lJ9 t*^-^^ JL>^ ' 
t-_> Lc j^jjeua Jij-ZK^a tjj$ (j-^C- 'ct^ * i-43J j <n> mi L^j O La jjjj j^c j^lvJ I ^jt ^3 
^3^/lj ^ CUcljj 4-i^jLJI *-lA 4Ja^>La ( jSJj .CjLu^JI ^ <LiLI-J 



xuX 



L^jj^j iSj^a (Jj* ui irv rt"ttlj <jVI < n mi *"i^1 cr^^ 'l£>-" J -^ f*>-4-~' 4_juaJfi 

*-j0 A^^LjLJ I M ■»■ AjjjjJjflJ^S J£ ^j^fl . t-» * " 1 * ^Lj t^>-VI JULJ AJjjjJ_4Jj^ ^yfl 

(JjJLfleJJ i MiltLj L^jLii-o \i\ mi ^rt^t j-A_)j-» JjLfl JLdJ S Lgjj^-i Lo-^ 4 n*>nn 

. 4J 4j?juo j ^J-J^ * L£ 1 
_ <Lul JlIM 3jjMitl £po Pj-^ 4-J (J -5 * 1 ^ ^*^ l£> mm II ajJLlj>JI <_^3 ^£^1 < -- , ' JLj J 



uU 



1^ J *1S ^-J «"lJ aJ llil M>» liJLL& . SL_L>JI JIT** j* ^ fl ^^^ ^M-tdUl^ Li£-JJ XJjU 

. ^jVI 3La->JI ^„c-t*i1 4_tL>JI Sju^j CjLuI£UI JjI SjjfCL o^ miYJ <j! jluo 

CjLj->. lIILLAj * JjjJl (jj-^-j-JuJ Li^^i— "I U^ 1 a 1 ir CjLJuJ CjLLi_>. t-iiLlAj 
Cil hy dJLlAj . I ^ «i mi l_&>L<_ut ^jL^ LoJUC Sj^jo JjV Cjj ^h L^jf JuV 
CjI rj-w cdLiJbj .4 nJA <LuLj (jldlj^al 4,. r j mh VI ^JL>JI I ^K mi ^^jS JL^-JJ V 

5jjjlj>JLI t-iV^I ^ *u Mijtl c^lj T ^tl £jjIj 4jI *;< t I a ^IjlV " m.I ^j^Uj 

uLtljL^Vl ^1 .y 1 n.a * Li£^Jj 4jj1jJ| S^j mi II t j^a Lcjj jSLlu a^IljvJIj i^l^cVl 

xuudl CjJL>.?j < < jjj.Ju.«1lj 4j51jJI CjLojjjjj-aj^LJI ^yja 4j*jL^ C < I ^ar-i n I j£La 
Ij tt-jij Ju CjJl>>1j t4jj Mi.it I 4 1 ^ rlntl ^juC CjLcja^aj^J 4-ojIS L^JLo J^ L-oLfcj 
^jjJLj La l>jAij > u " i^t rtt jj^ojJI I fj J*^ ^Lij-^ Cr^ J-^^ J Li ■■ * 6 T JJ 
jr^->Jl Jl^I I <aj if jt t*j)U £&>• Cr^- J>^^ U^° Q^-^l ^ LaJU£. Jol_i^.y! 
L*j-fl jLtlJ cLlLlA ^ . I.U^JI Aj^ujj^ajjlvJI (^i£- Ljl^j^s *\ V "o 4j£Jj * JlLoVl 
Jlju I 1 j" * '^j ^jjjdJI *«M^lj»j (((^j-oij)) (^j&j—tdUj-^ojj-S *^a 4-L«_Bl ^ji <—*JteJ 
OU Ij^Jj .(^J ^j^ij^Jj^ ^a^fc^ c-ujiLL I.AA o' jW^^-W iV fJ-^-^JL^ 




Ur* 



^u Jl3 t-jl."<Jl I Jufc <j-a j.j>.Vl J<^i All <j? ^ um «ntl o^' ^-^H 1 ^ ijLil' 



4jMj <a3 ^jf^lu t^JJI ^^j-oJI ^JJ-'S? Ct^^A* V^' U? /" '^ lW^V 

• ^\ ItV^ ^JJJ '*■*» J 

^f jJ-u Uj>* .J jL/Vi j^t 4_|J3 4 "It '<* L» o' J-H^ <^J JjVi 
jj-js J-^ 1 (_, ^ VI j— Ijlj a_J 4 J 1 4Jua *J->- ^-B 1 JLA <-.< i i-jJ < I flK I $if 

<(3jLlJL-C OLU) j <j Mr J£ <y9 ^'jAj -i J^fcJl qLS <jjj) L^JLo L-flVT A 

jO^. cJlA^IU 4jjL^u3 L^-da JJjJI JILj 4-^L^ 4-T^>. : Cr lSJt oL^ 1 
iLlji udJj . lini rt'tt <j-C Lll 4Jj_Sj Laj SjIjI jA^VI aj) 'JaII aJblj-a ^ii 



■^ i Ml 



IjLA JJL3-J I o c t_jLx^ 4-iSLJj _ 4-l^ Cj Laj LlLiJ 1 JbJL>jj 4_liaj^->. ajj<j 
5jj) mo (Jjl i^yic T * * • aL-C jj-a Lo Ci^J (^^ J l^tTiin 1 1 1 t I J .pjj-*fuJLl 
Cj I j) ( i-u (J ^^— >■ t ud^ ** "i\ l-3 j— t-u j . J^a LSLJ I ^^ mi—l, ! I a j) m y\\ 4 j ijj^^j 




LjjI I n -v- JlJLojcI LjIj . L4-LC ^ ( _ 7 -«!li <J£ I ^ j *^ <_3j_*j JL>. ^1 Ijjl ij %■ 
LxJ^-oj C-<J L£ ^J L>J I Vjul&j J-^-3 Cj I m ^t I tj^-J J * 4_jJLj->. 3j-d_ifu _i^3t-^a 

1*1 

^3 4l i^M <jl CxJjL>- La jjt I jubj t3 o jhr 3jljjl>. 4-Hi-ul ^Jl (Jj-^^lII 





La lif t2jlj_!J3 ^J-C <L-J] I^Jj) * J 4-jLv i\\ 

(j a JjLa J-c.^ ^ jjj >^i *—»! xliljjJl^ 

ol 2tLU^-aJLI t j_^o J j I <i T I JJal a , \ V "< uu\ 

t L>L^JI ^ (o>-^° u>-^°) Oi-^^ ^ * * 

t\ Jj-i-u 4_*_AJ 4-_lL>- <J£ ^^0 (Jj>.|jJl ^^ JL3*^JJ 



UlJ 







I aVI ^yJI 4 t (M*tj 4_yjVlj 4jj-jVI p mill (jh-) 2Ld-_i-Aj JlSO^ <^JL-La 0^^ 
D^J *^^ jf ^JJ c£*-T A>^i Cr* Mi-» s-j-"JI 6^ (3J>* <C^ J 5 ^ 

JUfcJ VI <i-)JL3tJ V IjUfc <j£-lj t4Lol£ 0jL>»tj *J£l£4S»U* JJ-QJ iJ-i-oLtlo LajLxC 

.CjLojm-uj^J^SjI ^y,0 l til ^1 lrn*4 QJ^ "if* J 4_jiLl <JL1LL& 

. CjLuj>JI ^y «i i i.u tjjrt nn<itl ^j-" 5 Sjjjic LJsVT ^^stj (J nn*3 (J^J 
CjLj^L^.1 1 fl ♦ In rt*t (CjLj^i n^j ^<i nil <Cj)jJi3 £ya C <tii/> JL9 4 i^n^ J^J 

. CjLjjJoX (jr o_cuJ iCjLai£ ^j-* '- *■*■* ' ° ^ ^J-^ J^J 

tJ-A *j^>. * * • ^a J>lol <i*-*J Uj t 4-^K oj-A 1 vLj£JI <J& ±^M3 
aj m-^JI Cj^Jj (^j-m jJj • (J-j-^-jj 4_»L«jL-*3 (Jj) V\* ^T tc-jl *A n ljufe ^*_^- 
J£ ^ CjLcLu/ ^Lcj SjJL 4-uLUI ^ dJU^Ij 4 nK JjUtAJ ^jLSJI ^i^- 

Vj^La 4JL^-k> 4 n i/>^ aJjLa ^—jLo t4^^l <>r 4 njl^ ^>A^J3 ♦*-_j^jIjJI j^-> J-3^° 
4_Ja_j_9J 4_iL>J 4^uj)S < "J^S.j <\ Sljj (J^>.lj 4.ti^jja ■ \ V "*i j I Jul (J^^ * lloj n a 

.^u^jJ o^L) 3^^ 4jj<j i n> Lg_}LS_A i v VTn i^JLuaJI 
Sjl t"< i irl (jyJL-^- Co n j, ..T <_jl1S Ajo_i^>JI (j I 5»j^j3 (1)^ i4_^jJI 4-^j ^yicj 

j^bj iJL^Ij ^L>olj J*-^'j <Aaj ^yc ^ylai* (J\ m< ^^y^ Cf.i**<S 1 4 j.o 4j Cj La j i « 4 

^j^j^ala (^yJJ 3j-tJLuaJI CjLjjl?lj V 1 j^ju^j jj^j (Jj^° ^j ^ *"' f., 1 1 >i^> jjLstjj 

. i i Jn j 1 IIx£La aj "tj.jviJIj * Lgj I ij <i ^ J ALtu J5^-^ (j-A (^^jLjlJLI £jj& j i \ ^ 
^yjj jl iii jll ^j-A lj-aj 4jj^_*JL>o2l u- uiSJI (J£ (j? ^y-A SjL-ljwjJI 4-»j_«-juaJ I J 




a^>ljj aUjj .ajjr, ,u ^Ulsjjji pj ^i^i "■» a « ,u» a^asj .>>^j ^l 

4£L*£Jt ^.H 3 (C-fl-H *(J-* 4-jl^S » m i-i " ^J 4_tJ3 4.1 o -w tjLfl t Cj La_t-£> jJ I <_jLi£ 
L^-j-fl aJ-V" rnj 4 rtl'iVa JI3J0I (j-A CjLqJSLj 4jj j,L>jyi <■ i~K\\ i m r<^*t 

Vaj ^aj .(o^-^Llij i^lj^>Jlj <(>?j j? " j M i l l j icruj>U >-«>i cr^j) 
cV 5 ( 1j ^-) lxX*^ cry^j^ l>* JTJJ l>* ?y±*3j£ J^ O^JJ *^HH^ 

^jl L«_a » j U" 1 n j 4 j f uLlU c^JjJiaJI ^,3 4J2 1 I JL>» f-jL-J t—tLx^ >^Jl_lj>J1 
rc-i-uLi l^jju 4„-?fc mi m 1 jjj_juajj . 4 mi (it Ij^J O'J 4 m rt <1 ^ ^- ■"*« jj— uaj 
<L_LflL>. < « % mi ) y-i *y "r ) 7r mi r il (J^qjljj . 4_^>-^-jJ u <— 3^_aj S^I^SJIj t^- mm 

^u_i ^jtn" M i l LjJ (jja 3j-^vlj 4jL j J— > (jL-3 t^UllLij . ^ j_xi ^ j i(i) 

J£j .oUJVl J^ 4^1>J oUliJI J£ cixp. 4JU£La 4JLjl^w j^>J ^L 1 6 m,A'. 
cjI ^j^ilj oUl^JI J^ 4^Ijj oIij-uJIj tCiULUI J^ 4^.!>J oL^JVl 



^j <i (^ "til 4,.*, xla ^ «t < 11 j (3ji3' (3jj c?^ &&-*\ '"'*"- 4 < ^ 1 " 1 (*j> * "j (jj iiiiiijjU » irf->j ; a Blueprmtn ( + ) 




^^-cilJI 4_j_jIj (..iI-^j 2UUSJLI 2lLjJL^>J| £yi 4 V mm 4_£.L(ju3 oS— ^ oMj 
t 4_j r mJ JI ^ I ^ £ JU ^j .r-M <±j £ (ju* ? J-jLlj ol-^ Ur^^Wj 'cr^ 3 ^ 
LJJ lJUfc ^^jSLaJj . 4-Jr mi )TI 4_3t_<_uj ^_^ O r- ^j-u 1 ^^J 4_jjLj ^ c n >" i <"i ^IlJI 
(_2-Lc ^j-j-j5tJ (JJoj-L-u 4_jL«3 tiJJj f-^*J t^L^j ^fL^* 1 (jr^! ^ mi n t tt i n ij ^jl J^ 

^1 (j^>«Jl tJ-^-J 7r in m imj < Vjt_3 .J-j-Laj 1 JULaj j_Ii_£l_3 3-jq_>.j-jJI Lai 

j^b^ i Uj ^j-o 4_C j M ^ a cr^ * - * J l^ ^^ 0"* ■'LC j) n ^ a 03^ ^ LxA 4ir mill 
<jf » jl^>" < nj Ltixjl Ljjj iLJJ (j^* ^ A jii lr> La^LU*-! < h \~i V 1 4_lj Lj-jO-j^ 3jLa 
4_jI IjLC 1 o j^ uj J-ILa ' fl . ,. A > t_3j|j ta _>J1 a JlJcZl. )■<<■) J 4_j_Laj>. *j A — ■ (J^_j3t_j 

«Ljj» _j dJUfe Ljj J it <_u_j ^^g ^J * £■* U^-^° (J^i ^J-i - ^) i-£ (*"* V " i <i j 

(JS 1 x a J_i*dajj CjLjjij^JijVI J£ 1 $ ( a » H n*i ^jU ?r rt m ^y-^J <(Jj <-">^' 

.(4-LiL^Jl CjLa-rti^tll >Iiul) oLj^..n^yi 

JS 1 1 <i l**i V a 1 j n <t) 1 )XaL>. i^j MtT ^4 ^j^SJij » 1 j <i U i4_^_Llit_4 ^LjJlJI ^4 

.(J^LJJl Ljj ^ o r nj *i^ij— ^- ^j-« 4 <il**i V a 4 V m 1 t 3f>^ D (l^ Lr^^ ' 6 * ( A 

t— (jJjUJ u 4-Lcu.li.u (jSLtfu-d ^y,i i a I j^> * L>- j-^- Lj ^_y,i i a I (j/i/a L>- (_)S *-La_i3 jJ^ 

ALuuAj^u ^^liJ i L_^i^ *LJl ujJl a^-j_Hj I aJuLCj . CjLjjJjAJI Jj— a ^ ■" ^' 

L-3j-ft3^ . L^jljLjj (_yic J <t" tj J-L-4IL0 (JSLjj ^3 t j'"^« 4 j'm a 2 1 ^j^La^^Vl 

(jl tCjLJj^oj^Jl ^ To - j t Mill t^ys ^IjlLjI t ^n < ua! I ^^^-3 ^(^^-ti J^ -^^J 

4-tj I j o jSU I ^ < M ^1 1 Cj^LcLd3 ^jl ^j^o j ( s\ ^ij 1 4jwj cj"^" '^ j= ? l *3 .a>jjjo l^>- 
JLC I i m" Ij-SLifc Cj LLujj-jJ I J .CjLajjjVl ^y,,*! i n 1 CjLLujijj 1>Aj 




L_flL_3j| J I CjLl-LJ>JI J-jJl_Jo £j£. LjUAJI 4Jjj f ii A tlj LLu J^-jJ 1 J * ' j" 1 t^'j 

J-a I j-C J jii^ J-a I jjC <j^a Cj Ljlj lllltj I jrtjj-a^ I <j m rn Usaj^j (j Lj < 1 ^ij» iV> 

. *> mi>i1I ^j-^ <LoiiL>JLl ^lj->.jfl 

i2i\jJaJ& j I <J-a^- J>^ ^W 3 *^ * Llai. i-3>>- Ji^JLJ jl f3jLC.lJ9) i_flj^-^JI JLvl 

t^JLiJljj ..I^Sa LlLxjaI 1 in aL>. <jaj Mir j I nh-V a ujj^aS UJ)"' ' "J ^^L)' dJLL^Jft 
jlj-5i (_ r 3a *..a >--j urg .4 hi <i*> ^ ft 1,1 ^Ja cLljI. mi" j Ljj «ol <^K» ^j^o j-<.."^fl <jLSft 

I J J I ^ \ JJLC i^^U-jJ I JLA (j? JJUlJ JL£lJ *(Jj^>* (J^ (j^ S^olo 4jUl ^ij-3* J mi t \ I 

JL5 IjLA tjLfl 4 (jL^lj iJlSLa ^L^ ^jl ^"^ tLLai. (jlSLa ^ 5>-aL3 CjJUwj Ij] 

(jiaJL-jL-S : u J (j^ 4-dC j) m in a Cj 1 > j ^„t I JS Ci m m Jj * ^^-^^ (j'^J *"* Lij j "1\J 
(jl (jjo 2Ju Lj^j ^^yjj 7t mi < " i in di\ m^H (j r> * < ^ .(j-Gj^_jJl it "t i^tl Cji i^ ir>j 

Ul J^^JI (^31 Sj^iL^ c-uk^j U>j (jU ciUi (>* Vojj tcryj>i ^Jl ^>ij 

CjLjjJj-SLII ajj nl Vj . 3JUJL.C CjI *L_ usj 4_1d1 uj^j 1 sl_jo 4jLJ^La ^_<Ja_ij 




: Iju? tijjufcj V Ijla <j? j! *Ij->Ij ^1 r '"" '""* <J^ £jJLstjV 4-ulj) «W j! 

* LO JJU 1JLA tjr 4_i_uJJ 





N ******£ | ■ 



* 



0? 2UKJI (>- oLSj .3U-K.M cJLS *jlJI <ya I 

1 ^ Ml H) *• I n M CjJL>>L£ i L^jJLi-u^)-} J^Jt-JI ^ jCL&l 1 y 

Loj 4-c.jLj C^se-juudlj CxjlIjI ^j] 4 <|K.II <"i*t JLjq 
t rt mi"^ j <jl ^^-Ll SjJlSJI 4j tljh 4Jl *(J[^ mm! I tcJLI 
J£ <y& Jn Vi i^JU^. 4_j_a}U$JI 4-c JlJI jJLA 

<j±£] $ u n<j U-> lUjk-» « o^ (jjl JL^-5 , 5 W~J< *-<^ J^ <»J>> 







£^a < Inn 4, (Jj-^ ^jljLo JL-jlj (jri^J tCjLk&^cUl ^Jl^J ^a < In rt ^ olj^r m ^j n 4 ,>» 
(jJLiJLij *^ 'Lj <_ ..j 5>5 4 i .1 a) (j^C-JJ 4>o 6^>^ K ni"n7sl c^ij-w t<j^LaVl JL^-I 
j^-jf i <i" ^jl t-iilj * VLfejJ £jj£lj (j^JI (^yS J-*-" (In "mj (flhf 1 £>£. i n "i^ . i S 4 

cj! j itl j^a cjLjt **( i 4 j (VrJjjkL a * L*jj * UL£ Joj^>JLIj ^^^j VI <jt L*j» : ^LSLa 
*^JLa <j? ^j^jLJtj (jt lU Jjb i^j^Vl pljjrstl o!AjLi J-t^ oLLjj>JI ojjt 

3lx>J1 <J£ (_y3 ( t\ mil jjfc (JljLoj (jl^ l^j 1 tint 4_p»J1 Jo^oiJI £ya I JL>-lj Lc^4J 
^jjjJL^w 4_j2 j-m n*»-*fl (j-^ iCJSjJI <JJJj ^^J3 ^-AJLa Lu-aitJ I jufc (jl^ S4jjj i^ttl 
^^Ja <-iilJj — ^ ' " ^ * Ja-o VI ^y-5 LfJjl <"<! "n 4-JjJ <>t til 3Lj_>Jl J^ <jLj (:^j^j>. 

IjLA £j£. jJl^L ni~j ^JL_J_ja_ >. C_)LJLS I aLc ^j"* **' ■ "J 4 , in 4 '^-i (j ,' f "J 0-^3 

^-*-u (jl ciUj . « Jo_4_l>. )> 4 4 IS * <_ (..LJr «J 1 4-jo| J V" 1 11 V Ltia_)l Loj^ - pj) i^jJll 

.<^i> 1 n'v. &jb 3Ll>J1 

4_J_lJ^-_OJ 1 V ml 4_J_^JI frl J i"i jj 7tJ_Lj . aL^JlII jl ^. ^i^. 3^jL_oJl^ l7T mill 
(JjL-flJ U-<j|jVl jj] VI , cL JlJ_A> JtlUj cLjJLI^JI^ tU-ulj| TtZLJtJ U-LjIjVlb : I fl<n rt'lV 

Cr^- Cr^Pi *T^b^ (*^ Ur- 1 ! 4-I>^JJ c-wI-aJI J^tj ^^-3 .LiDj ^lc Uj^j Ui 
*4-u!j) Mif ^^jus^S (2>a aJLaJI ^^yfl La^fl LfeJU-iiu 3 J lit a 4 g ln*i ii fl CjlJLp La ^-S*-i 
^ 4jI Jj-^J i^jJI t 4jjlj^JI Kj aLujdJ (jJUJI (j^iLdJI ^JL-Jtju V jjhAj 

oiJj i f LLHVI f Ofi ^1 ^Lt^VI ^ J^iU ^^ J^>*Ju 2umi SLa^ll 




<^jJ J*J3» IjaJI *L_J,Vt op* i^O^Jj^ l>£SL?1 > *.' * -* V j *^LLJI t> 



J-u-? 



ijr l£; I ua^jl Jt <4-J «J <^a-j^M J5d 3w ( j 4 a1 teaJLlI Jj Li* ^ 1^. 3jj SJl 

dJUfca . ' ^ " * ' -* j (JT J3 * * * * "* 4 In mi aj * * ■ "■* 4-juaj 1 n a L^j 4£jk£J| Q$£i l?^' 
jg < ^>**i a 4-jvL>-JlH « aj ^ n a )) ^jj JLs t^JJl tj Wt < njl ^J 2>j*-tIjL_a f-^>-jJ 2>J^^ 

(j I cSla-J L^a 4JSJj i»U^ j <iHj ^Li_-4-j£JI ^j-o JLj-3-I C(xi Lj^_j9j_4 oLjajmi 

ajJlj tCJU^l <ij^m (J^-d ^ ^ ■"' (jy^ 4jj) "\-^ 4JLjjjj tL->Loj^U a j-A U-i < lr>j V 

JL^ Sj <i mi T I dJUb (j I 4jL^JJI ^^ C < j J JL^ <U1 ^/J i4_SjJLo-«aj t < t < ^t j <Li) 4jJij^ 

<l m^j c^-^J *^J ri "1 < ci a cLx>- (^^Ja L r «T«fCj i4_ilau>. 4_jl1 ^4 jjj "f\ U 4-j^ ji-^oVI 

£yi - L^J jJ^-^J tt^> i ti\\ U^ 4JL! ^jLa *lLUJ (3>-^^ ^-unA^I ^j-a 4 m rt\ jJL-dJI 
LjJL_lLSj lJ^-ju iOaiJa l« flj^_>> 4_ajj? ^j-a 3_aJ_aej| L4J jjl i. h n -w 1 4jJ__lL>u V I 




JuiaJI 



.(jlSL*^l lJUb ->>>*J l^loJk. ^JJI Ajb nUn* .il^-aVl (j-a 4JB (jl < n j < j-£ Jdj 

^1 <<jy^ j u«.y ^L!^ JjLfl La c^i O&j * L»jJ jJdL^II t_-a£>all ^ * ^uJ<l 
j^jullUj jlju Jill I 3l>L>V j^.^^1 I^Ju^JJ! jljJaVl o^-^^t ^Lc 

<L*^aL»* ^yfl rj y<TI JjJ9 La 4JL>-j^i (^ LJLU i t nnT *^ 4_4_<_u! rjJu 43l j cJaaJI 

<jl (jric- I <\ <nn a (jL£>J 13^ mi r 4 < n at>Jl ji^ ^^fl Ij^.j a r- «>** lA^j t^X-Kj mi 
4 1 ( r nil *\\ a tn~) (_ r fl JlcI i,(i j J f\Lj (juUjj-A (jLSj J J J r*l*J 4jLj->> < j^^£Lj 

/CJtiJI t_xxS^J <j^jJU CRISIS (J^Lj1>^ ^'jiJ Lot .SjUtoll CiL^aJI <y3 ^i)JJI 

«4j^ V mil j^uj ^gl til ^ 1 i s\ TTt i uMi 4jucuj 5L£L*_-o ^$ cdJj^ tj" in m>j1 ^^pfl 
JL5 J < ci (tl tj^-' " ^ J (*J^ (jy^ 4j V^Lst-rt (j-^Jj *4jIjjJI (<M-^ JjLstJ (J^ y 't a (jL^ 
SOjL^ t^t L^J-fl oj^J (jJ Jj^tlrt JjLUil *>i>^li cr^l (3d>^^ < """J^ L^l cIxjj 

CjLoj-(-uj^jj^£L11 ^ji (*1aj 3^5 * 4K Mia ^-3/JtJ (j! JijLstJ J-Aj *((Sdlo^«JI La» L^jl^-k: 
dJufc l_ ^jJ» :l11Jj o^^? < nj S pjg ^j (j\ * jU" i nj V 4-jSJj t3L-j_^Jl ^— *-u ^gj> ^1 
Jj rt" i ii a r'j^ajf JS j <i mi t, I uL»jj V^ ^ t> 1 4j_uj La ^9 ^gj "< ^.j . ..CjLjaj_tjuj_aj^£Ll! 
(jl (j-* j-t '^>I U^'J'' o! <J^f jAi '^pj^' ^^ c?^ ^^J^^J' tfgljlj -i>iJ< J^* 3 ^ 

3Lx>- f^^lj L_3lJJ-U JwU^JLJ IjUb (^J iSjJjSJl CjLuJ_>JI JL>»J {£$-!-" 9-i^yZ* mJI (j^^ 

jJLu JL>.) La Ijj>JL*j m^>> i(2AJ^jlj-^J 'U^) MiUl_gj <l£JL)j£ (M^ (j^CJ > c Lo 1 1 T I ^ya 
(j-a SrLH^I ^ laSLA^_>oJj^_*i ^^ ^b *^V?LLaIl 4LL^ ^LK.Jlua 4J1 Cr lc 3L*^ 
j^-fl . JJ>WI qG IjLxjj t-fl^Jtjl tjl d-iJ La 4JJ_3 iJIJ-tJI (^£, 2Lcjl^Il SjL^VI 
^jJa ^j-a-Sj 4-xilj^JI CjI <i i^tTl J-a ^ ^^JLc ^J_>JI I JUb SjJL-fl (^ j-^-JI O' ch^ 




(j^>- 4 jlr Jm)*»" < »l ^jJI (j-u^L^JI IjLA jljIxj J-^J t^jnitll 4jjjJoj ijc^Jl 4j^Joj 
jJlj jJij niV oJjjjjjj <y3 o^ -J^^ *cS>-aT Jdlj^jf ^Ju£JI ^qJUIl Lai 
£yA J^scjj <jl tj^wftj 4jojjJI L^-mSLJI 4 jl^ <j? 4^jLJI c_»jL*aJl £>^ 4JLulu/ f^& 

ii**J ^1 SjUI o? g-ul.c"! J^ (JL^l u^ ^*- r J>^j • l^j '"J Luh n j < 

Lbj^jiJ JlxC 4j13»1"«m ml frj < r> j 4-i^Jj . LjJ L^j! < " i m (j^->- ^^n <jj La «(Jj,Vitl 
La JLj^J JaJtL *J i -ilj-sVl ^ 4-1S I JLC La-j-fl 4jt 1 flj > dj JL>. £po Mjj 4JfcL 
^JJ <_jLLx>. (^ ) \iX JjLa (^ l£>^1 S^-^L5 * '^^ J-^*^ ^9>J (jH 3 * 4 ^r" Mini 

: ( 'j^jfl U^^l IjJL* Js? 4j2) o^ l£1> ^ 
^Juu IJufc o!~^ * J-*J ( - i > "j aJLo Ijubj tL-j 1^_L^ c?-^ ^-" l^l 1 * 
LgJ&Jj t< i r rt "r'q L^o-uj 4^^ o Ciuij (L^) 4jj^H1 (_>IoL*3*V1 ^jI 
^3 4_ui j qjS^j_JI 4-LsjIu jI JuJ_>o ^3 Ltiuloj ^ L^i'.t jljja 1 >^jl 

3jLo (J^j-^ 5 o^- o^LoJll ^j^a (jlj iSLi^LiJI L^jI o i nj ^^jb L^L>JI 

j i m 1 1 (j^*^ ^^-^l cr^ ^H^JJ *— ) ^>tH'-' ^J^^^l 4^J>jw 4-uLij*j^ 
.«4jIjjJ1 frl <ilr JlLc LaJLv Jj^lo (1p°J^ <J^ ^Ur" I^^J * W^ 

t^l>^ J^A? J'j^ *^J 'l^I c^l c^ J ^i I J-* (JL^'j 
jjkj MiA (^ c-u^jftLb ^jLJa LLc«jIuLj 0^ J^ L*£j . 4„ul j o j^ 

Lo ^yJllJL) lj-uil^ <4 innTI JLuLj-lwj Ljj^^/1 Jyj^i^ ^ LLJ^AJ 4-jj^jj JUlj dJUjJ 

3LpJI ol> Jj^Jlj -i^JI ^L^ISLJI VI cdJj J^a ^IL V ILui UJ^I cJKi 

tjr A aJ-oJI ^J-J O't? (Jj-^' lH- 4 t J h -T '^^ J^H^ 4 <\ Tj ^ n j rt "w J[^l »\ j o-a.S ^Jb 
^>»jljJLi^Jl (CjIjJ t^J^Lj »ljoj^ jjji l-oJGj t i Ini h j a c-u^-Sj ^^ *SLpJLS3 . ^L)aJ6 




(jja tlUj ^£- £)-JJ La ±A ^UlAVI j-juJ Lj tj] (^ .4xj>JI CjLjI^JI ^ CjIjJlJI 



Jt—O 



4Jl ^j-ojVI^ iJjjLjLjJl Jj-Sj ^j^jfcja t^joLj^j 4j|jjil_5 .j->-1 -i>-^ c£l O* 51 j "*JI 

^j3 LA.\j 1 n^t ) ^p^A-i 4jJb^>o 4jLujj t3j A i*ii (_j-4 Lc-^Ioj^j (jH-M 4-4-ju3jJI^ * 41aLuu 
Jjj-ua_5tiJ /cJLjl)I -ijljj* ;*JiJfcJLjLuJ (jl ^j£Lgj t i _ y jIo ^lj . <Lv^ < 11 j,a 1 ^ mi rti J-*-^ 0' 

. ^4-<jJ^ j5 tJojU^jo jl jjl£. JSLi ^ ^f . 4_u^jJI ilLujJI JSLi ^ 1j^ 



m dJ 



dJj^j>JLl jjl ^^ < ij uitlj .CjLojLla ^j-jo 4j^>o Lo jlj Luj^-IuVI ^o CjLoj)IVjU 
(jlj^J ^SJ>>- (jr^l L^J^^rjT c 3j.i><-ll **3z-a}\ £y* 4^LLijl jjit_cuj » jln"< i hj ^jUt-JI 
. 4 oo i^a 4_i3 1^ tn^- CjLqj)1<l4 _ CjLo^LJLI (JjO J^H^ c^j"' "*"- a ^^ tZlj^sJLl ,jl jjfc 
*^a ^ <i " 1"> jj U injl Jlk, CjL^ajJtU 4j^JaJj .till J Jj-^a J* ^J ^j. ni->ll ^m-u— >Jlj 

t>° jjjf SL^>JI 4Jj5[3 U^. JIj.imTL 4^>Lc 1 jla 4^oL^jy (jL£ (j^j . L^Jj-o-l!! 




.juu Lcj_a cJl jus ijJL^-a iUu ^ 2lJ£J1 <j£i *Jj . 4-^qlSLJI c*JL£ ^jlJI ^ 

: ^* * i" ^» * (j"^' *■* U^ (J-^ til '''V- fl Lojuii^ iJjuiJL) 3Ljj>J! < " > V < iij Lojuii 
^1 *»■ mi iJ^tJ LO <jl VI *7r mi. i tlj ^^iajVI iCjLa^mt ( jljJL>.lj ^^jLxajSJI (J t nifl 

. JajlII Li^U. ^ 2L112HI jt>AjJI J£ J}U 2GUL j£*l <4„KU 

t LuLLaZLtdul (j| *t_-*JjJjj . c_jjjS < hJj£LlLI Cuxj 4j^ mij 4-<uaj^j SI^j (JjJss_ILi Luc J 

J£,j *4-tJ3) j" r I t _^aJt* l_jLu-*/V M J >j-i-ojb>oj^Sjlj (_y o i.< i ^Jul clUj iA^utjj^jjS 
M ) aj_ajj»aj^SL1J 4JL3ioJI f-ljjJI (^ (_^oj-5tJ j hill Luual \^\j .^-JUJjj^) *h t iJu 

Jj-a j^glbJI JjLftj JlaJ ^j^,.MitJlj 4jUL1 <-_3j^>Ji SjJLfl (j^J - 4-ulj) mi r j^\ 
a JLA JjtJj *5^-ja 4jU! ^jJLc Ju^J L^o ^1 4J£ LajIj^Lj J-t-tfaj^ <4_Ja^Jl a 4— $_Ju 

Idinnit iitli ^^j *(5S RNA (Lh «l o Uj) LjJL ^-caUl l-Sjjuj .(RNA) Uj 

. (J1jLlijj^_j ^JJ uj CjL^-jloj ^jwj_jj ^jl I ^j " <i ^ a 4 n >Lo i i^-^J 4 <* J—" 3~^i>^ ' 
Jjj-4-uaJ j j j t"> 4-C.Ltjud 3jLcIjj *7c_i-uL(lll <j-4 LjJ (j^ 4 ^ Cr^^ Lr^ t — 1 ^PjLH^'J 

4 ji o in j La _ t-djl mi llj ^^^jiajVl * (j (i rt m 1 1 t3Lx>J1 i^\ j <i j^ll (j^JO - ^' lP^ 




f j-jL>.1 JL£ Ljj <jj£j o' J J **"* <"U (3 d * J^^-^di * 4-J9JU 4jI^ ?t mij q)I <Lj3j^jl_a 
Vji L-JJj-C Ij-jJfcja IjJj (Jtrijtit ljUb <jlf> L«Jjj ♦(JuiSLaJL ^j-uSuJI <J1Sj£j (j+Li£jjA\ 

Lu! Lc£j .SL^>J1 <lnj-v (_,!£. LiaLi La-j-uj puMj jlb I4 tnrtfl Ijj! cX^j 4 «Ktl <jf 

(j! <>:r l^ djuljia (jriAljJ <jJLlA LoL*J fcillj <J^> 4jLj3 t(l i>m fcjuaJ C*Jl£ jjjUTI 

ijj^iail ( mii^v 4jSL!j *CjLLuj^xII 4jJLslj! ^J LjJ 4-JjL3tjl (j-* 4-1LuijJI <j«j>>jJ i ^ 

4loJjI ^j-1^- JjU Sj-uLua 7t_uLLa 4 r.« a >■ $*1jj uj cJlLx Jiflj . 4 nKH ^A Ljj q\£ 

s 
JjJUuIj » n«Vl 1 I JLA LZ&J (^ LT"^ * ^ CjLJjSLa <j] Jj * Ll-4 Ljjj (JHi>^I 4 m 11 lib 

. Ljj ^j^4 2>j j 1 1 r> CLjLIjJ-jw ^_ r l£. I ^lj t mm ^^ J ■« "<-»" L^JLj9 *cr^JjjJ' £y* 4x. j) moo 
j^j-C. (j-* 4 in nj 7t 1 n n (ji jtiU" mj i^j^jjj-jJlj LJJ u35LitJ Uj ^jlJa t4-j3l— uoVLj^ 
Ltiilj *4JLl^j ^fl Lus L^lajieJ c-3j-l*i SLi-tuLUI diljjSm 4J C<jUr I jl^ : SjLcl ma 
* H^ A5^J <- ' \ UTt 1 mj mljj 4_u1 JL» cJuLta^il JJ^I (jl t.1 y n n 4 i4_jJL>JI ^j3 LJjJaJ 
(jj* <■" « * m <r> ^yllJl 4JL-ujJI (Ji^>JI (j^° "^"^ (^IxJl j-A Ljj ( _ y ic , t <a " t. a (^JjjJ cilLuAj 
9{£jj*> uiJLL&j i4JLi-ujJI liilj ^>.jjj j^JJI (A^j-uj-jjjJI t Ljj ^jjo 4_Ll^Ui 4jJ . Ljj 
(j5>J_$ .(JAj>JI 4JLi^>j 4-»jwjJl! 4 jua jm (j^aLjQjKJfl ^J.cJejj j t^ ^"i f n j bj ^jjo j^JLus 

<JL>o ^1 (j-^Jj j— s L_*_£ (J^*-*tf u ' fjk** 1 <nj - LJj <-fi^L*j - ^^^jI J^ 3>-^ ^j 

j I y jU" (<ij ^4j3 tL^j-u-dj Ljj CjL1jJj>. tiilj (^ L*j L«ja 1^ lnjjjj ^j->- VI Cj11jjj»J1 
JjUj <jlj <4 f n At j^b 4jLu CjLuJ ^jjo i 1^ 1 1 * * ' ^ JJ < Ljua c-flljjo jrl A-uaJ^ 1 1 ^ n < »j 

Cy* ^J^J-^ £ ""*' ^ j '^ '^ '"A* Lr^ 1 J*"' '"'J U' Ly** 1 ^ ^ J^ 1 " '"J ^1 (JJ ' LJj ^ IffiJro ^jjo 

. (ju^aJLiJI tj^jIaJI ^j\j Lo 4-olj 2j^o J^aJJ o -3 ^' 




^jjS UjJ 4_JuljJl (^>\j) ^M aJUb ^jLo-IlJl ^jJ, \ J i n J (^Vm mi (_^oLjO^J < n Ml "l Si 
(J-ua 2 1 ' i j * a jjj t*1 ^i t-fll mi'i^/I 1 JUfc ^£-Mj '(jjj "' *H U>*^ CLllj ijtLgS <Jjlj? 

l-jI Vi'iVi Jj&^ LaJU^j . Ljj £>-* 4_CjJu^ja JjcaJLi dxjLS L^Iajj . l^ ■■■ ** 4Jui lint, 

^j-a dljlajl 3j^flL>Jt Uj CjLjjjj>. «jj_olaJ» ^j^LgJLI <j-a (JJ?^J'" iCj^LcLajJI j-fl^>- 
jJL^I <j-a 4_3c,.j ."u 4_*5j . 3Lj_>JI J-ual ^3j_C , V j t'l LjJj-Sj LIjI mJI t3jUV Jjl 
w 4" *" La b-u£ b*J^" ^b"^ di -* J * ^J ^^O"^ 0' LT^J *^ MiifrjH SjIjJ xjLUJI 

L»j (jrs>> o-*j <>* *>*^ c^b >^ t^ b^j ^b o-^ o-* aI ^ a 0^ L^^* c^l 

(Jjl Jj^J tLdLc-uiVi (Jjl Jj-^J iCj1jj_t-aLujJI (Jjl JjJ9 *b^JI (_yij -3j-»J LaJU£.j 
tjlS 4j? JL*I^u iLj fiKA\ Jjf JAa (CjLjIaiJI Jjf JjjSj CjLjLUI Jjf Jx3j i^JJUjJI 
JLju Lju^ui t^Lc ^JSJ^W ^HJ' Lr^b^* t ^ L ^ a ^° d«Sj (^ Lcjj - uj <j-* r«JLc dJLuk 
j»Lc (j^^L> *j ■ "^ jA * ' " * ' (JJ^' J - *^ O^ LoJU£,j i^pajVI <_j£a£j -^>>J Jjl ^J'^ 
di2_£ •iU'"....*^ »^JUk «j_jjjJI - CjLuLi» 4al^. JJLjj OjL^ La lijjui O peJ 3 **'. ' ' (l> ^ 
i L^LlB ^j| ^jJI Lo (-^jju V (>3tJj * ^Lj4-j^J1 ^Jjo 4jlL 4-ii^. ^j'i j t"i OjL^ La ^aicJ (jl 
TtjjLflil (,<iiiii c£JUj|3 i La LajJ Cj Jjwj L^JI (j- 4 J-Mlil J-^-^ ^^ (_yll f J^" <(lt LuSJj 



. (A) 4j*JI olilSJI ^ yVI j^v^LI Uj jjj ylt Jju ,^JI 
^A^Lta • Ribo-organisms 4j^jjPLoLljI£JI ^jJ 3j m< 4 K *■ a lJIIaj 

t »jj *" 5LL>JS _ LjjjL^ L^>. AjIjjJI (tl—ai^. 4 j o <nj La Lajlx£. <"'{| >Ij^ 

UaiJlj Ajj^UI ejji^L LfcJLvl ^h^I 0^ 0^ 'UjLli^ o^ ^ill 4JL^jiJ 
* '"^ 4_ojla_La cLUjlSj i lj J Cm <im h V nil 4j^Lt^ CjIJ uj ^j-a 3jjJ,> 4 V ml 
(jJjl — ^J '"J ,'JJ d » ^ mi i mi 4_x_i_Sl c cdJ j (jjS Lc-J * uj (j-* LjjJ yr nil 

*4_1_j_5jj 4-jfcjj m. uj^ u' 4'j ^m ^^^ cr^ 1 - *- ' Tii -(Proto-ribosime) 

it-fllj^^. 4j^Ll 3j^4 JS (jJ9 L^J LlLi->iJ 4jj!jiJ 1 V Ml 1 Lt_4 ■t^j^" U^jLfl t^LJUJ 

< ** m i nj Jl3j 4jj^Lj <cj.a..^ a J£ c^Lij .4^Jljj 4cj-*-uj t_dJj ajj ^jl J iri*^ jHj 




i-iaJI 



Ljlx i ^ - '^* CjI q i nljJI C-tlajjjl <jl (Jir^ 3 t —*- 3 ^ L&JUtJ «— )JL>.j <^ m a I ^jJa-^». 

Cjl_LjJ^j-±i] S^n mi £y* LC^J l_d_gj*>Jl <LuMj 4.<lKH TC-J-jUOJJ tOLuJJ^J » *f i /Vi I 

<|jufe Lajj Cr* 3 * i *^H^Jt3^' ^t? <i uitl <jp* i Lr^^ *j) * $ "irti A_jj1^^Ji 5^ A mi! I _ 

I J\ Aj troLLjj^-jJI Jl>. 2 «Loa-^j ^j^o Qt ^ W^J-*' 1 1^ aL>- ^jj^ ni f. ^jp-u ^j^ 

. 1 og in 5j ■>• n ! I j t 'i^jt Utj a J Vn.gji^ ^j-ujf>^' £>* 4XoL*JI L^jLij^Lo 

2Ltlit£ j JLp CjjL^ L$J1 i4jJLoLSILll 4jL»*VI S ^j^j «3 C*jL£ ^>j?j t J jL P <■**' ^ 

<j^a 7r ^ ir^l JL3 4-jI j**m~»- t^ i n 3 1 (j^lj-ji- 1 ^ jtj <^ < ,i n T\ q\ 5j j -^Vl SjjJujlU 
( J-Ju ^^ t(_p3jVl C^>Z I ri j <i c (jVI L^jJ ^J-^J -^'- jL:!t J ^- i '- c -J *L^J^ **-J^ -^5^3^ 

^j^3 ^jl j *> 1 -^ I (j-4-fl I JL^Jj i^j-t^JI «lrtj "*ttl J^ ^J9 4-La ^^3^ Lc JLlLcl 

. ^jtjjlritl jLi-Il 4_L4^_uj La JlI^J ^>£. 4Jjj t »i a 
^yJjil (JlSLifo^?! lAJ-*J (Jj^J Lj»JLa£. jj <r>"i!l ^$ 4jj t io ^^>»J LljT (^^Ac 
^^^ VI CjI m "»- (-f. mi ~&2 (j\ CjUjISLII aV\ * a <^C ^ji *r 1 ,t njj . LjJL>. 5Lij>JI ^j^i 
i I jufe LJL<j^j (^yS ^y" ~»»j . I J5L/b L^jI J j— «aVI ^£Lj aJ L^jj l>^J *l>^ Jl ^^>^^ (3dL^° 
. ' (3 n fl**''" (jl Jj-as-*j ^^>.t Ljj_p£Lj £jj* CjI m "w („i,i n**(\^ q] Lj^ ^ " \,.i T I » jl^*i < in 
jl^ifi ^"i,."^ j)] tCjl m y\\ 4_»jLi!u 2>jU>o ^j^a f^ La C^j ^^^3 ciJLu^ q\S ^JjlIj 
J ^J ^ ' ^ a J ^JtJJUt->a ^j^ >• miTI t _ y juaULI (^^3 CajLS CjLoj-i-iij_jOj[^£j| (JaJj . ^ fl j^ 
4Jj)^ I iM 4jl i n"(M jl 4j|jL2Ld tjSL^J tAJ^uJjOJ^^ (J5J <■ < m^^ IJL^Ij I M-W (^Jj>OJ 




; <_jL^jVI ^k. (>a £jjIj I4J (juiJ ^J 4 c^i>i* 
jl _ Jlj^i-a pjj ^j_a (J-^J /*-**' IW a ^4 LJjJl^iJ JL9 1 m\4 - 4ji "lj->Q ^UJ 4 j t <w y 4 

.U> VJ JSL^S V 4JL1J-* 3_u^>. oLhiS oi_L5l£JI I q j 4 ^jl V, m.Ij <u^l 
olill 6^ uy^^l LuL£*L JljUa .^-^ olS^J oJLa c-JLS lij ^j 

4-uUxJI 4K mj.U I mi n LlAj . 4 jl r Q^Ju-lju 1j-jL£ *(_3-" t£'j dL ±& t>-*^Lc m£jJI 

t3l_L>J| SjLSt-tu/ £)Lj ul£Laj 3L%J9 ?t <yl ) ^jl 4ljuxaj 1 Vt\ a\ i£jjjy*%\\ cliUtjLj 4ju!u1 
.L^ulc (jr^" ^°'J ' ' ^ **' O' L>^*f t4 j.^.>.^JH l-u^11 J^ (^ I j 9 4 1 J j ptVt L^^ 

1 d^if CajG <j;jj>.VI 4_pJI cjLxjLSJI J^ ^jlj (4jjjIj cAa^lu^a^j£ ^a 3j»jj1^ 
Ju ^ H ^J^^» ^pJI oL^lS^ ^/Vl 4j1 jJU ^^iw jJS^I ^Vl >4 

JL^>lj Aj-Lduj_«j^i ^j" 4 Vjlj 3i 1j. l> r 4_tLx>. CjLo^_o^ojij»S ^^5 ^ Ir^ mi " CjLoj ?j ^ 
J£ (j-d SJLjJlC 4_l^Lu3I 1 ir Mij LgJ ^jl ^Jtp . j flfcU 3jJuLLa L^Jl Lq^ i(J|jj| J 

cjIjj? 4/3b-a l^ unit CiLtSLSJIj (SL^>JI (jfl (j^LtJiVI (^j* cjLLij>JLa *j->.V (_Ja*- ^j^ ^>^^**J' j , i> - *^ >^ 




jjaJI 



l)' o* 1 J- 1 -^ ^P 5 'ck^ O-^jJ J^ 1 -^? ^-rilx*-* ^kP 1 ^ JJ* L*-^ .SjjLJI 
<cjLJI l^il^ ojI^j ♦Jj^ Lyjr 1 <l>Hi>^' - ^ t^Lc- ?l>-^' A*i <^Lfoj *t3b 

Ij^kj)) oj^Lj ji^b L^ ■>.-<,.■)! Ul iUUvU. ^ KjJ jl^aV 2USI jull i^j^l 

, 4_Li ^^^J U-* lj-u£ «lA^ 
djt-uu^a CjljJuifu - 4-xljjj>Jl «t_ iLjjfl^ll)) -Sj^vj 4_jjjjLJ1 4jLSL>JI aJLA *\r Jj 

31j-lH Ljj tj i n Tl Ljj tJ. iljJU Ljj :d >l n >»ll rjLi* £ja 1 fl m <7i ^Jt \ ft *'jkl 
(^1 Ljj-u£LJI ^^3 (J-^J * L^jIIj J^-^J (^^tJl CjLjjjjjVI tj-JLt*aJI 4jjo]| Ljj <jjJLuaJ1 

SjLajtil Cj\jullu2u1\ £ya VI «"-fc.l jj£t 4laj-uxjJI Cj Ij, j i <i a"t \\ fj] J J **< * » <jl <4 mi A-lTI 

(j^Lol tl ij-c. LoJUC 4 <nl nil ljj CjLjjJ^ Ljj xT^j.II Cl^IluI .(^ f*^5^ J^ - ^ 
d )L>.jJ Jduaj JL^ t-u-v t4_j-juajVl Cx>ij jjV t^TI jl 4JL^LuJI *-uLuJt Jjjo 3jL>. 

(j\ CjJUkj (Ljj CjLjj^>- Ij^j-uSLiJl <"itirt ml 1 ajlf j .CjLLl^UI tt^j mi jj JLj-oII 
4jnt f-^ljja (^ (j-u^LuJI JLl>«J i^*<U"v. Jl3 4jjLu-ojV1 3jUJL>JI 4j^liJt L^jLu^Lo 
ijj^ej Lol .tl)L*4liilj CjljljrtUTt 4a-u xJdl^a JjjQ t L^o^ ^^ J-*^^ <i£^j-ui {j^i 
L^J^L^J aj CjLlt^Lo (j-A J^»L^ * Ljj (jjs 4-ftjJLoJI CjL1jj->JI dJL^j LJaAlL^I JuLfl 

aJ i4ijLk 4 tn'^LU ^J^xuj (^jJI Lj-allSLJI /oJLc l3^L%j - CjLjjJ^oJIj CjljLjJiilj 

f I U , ,. ij ^-*Jj-^ 1,/U y'u p^JJi ' JUk ^j- 4 4 j <1i "»»j 4 iii'^I r<n lLl^ LljIc <U t irfTi 

^jja (jSL^a JJLc jJiit Lil ^jSL; ^jL J^J rtt a £>j£Lj ^jt ^ lil 4_l*oLJLj 4j^JjVL^ 

/ ^l^ol tViMrV 4jjLuo*jI cjLu^L* Ul o^i <jt t>° ^^ '^jLIh^' 




jryVt ^iju £ <_>* r 4_*i£j arginine <jryj-^ji ^Ul I £ ^ 4_*l£_a t oLul£JI 
ur^J 4 ol>-N jl— at—tii <y9j t(J a^lI>,1lj i nj *^1 — i_>JI jys tiiJjj - alanine 

^ (jLtliJI SjIj.jv c_»L>.jj ^^a (j^ji'i jyiJI 4_ij1 juJ! L^-pSLJI jj* Jli^a aj-uI 

( j^inl ct-^I ^-jl>M 4-uj^ i nj^jSLJLl CjVj) iii i^tl cilij ^ys 4 m rt> ^^^yjiJI ^y*J 

L-fljjuj 4 miij ^j-aLSJI >-* JB.fi in" L^jL^ 4-^*- C*JL£ I jj * LgJ j-IalS <LcLdJB 
JS ^yS JJ! o"ij 4_jjIjjJ! ^ ^ '"'^J ioJL_>.|j LgJ£ SLj_>JL£ * I ^iii <ii 3j rt i»H 
£jJLjkj tjt inll 4JLiJ9Jj ^Lx^ 4-tJTr.a "nj.'i *■ 4j>*j? (_>oJU ljL£. Lo JS iCjQji>JLI 

, \$ t nrt) 4_il)1 ^Hirniil 
JU£: JL^vj <^Jlj- -U^^ Sjl^Ij jii* 4. ..U r LiJLlA qLZ -til ljub ^^Jju 
dJLA <jl£ t^i UJIjj »5j j lia 4-3ti>. oJLA <ji (JjJLjJLxU Ajtej JL3j idLj^Jl 3jVj 

* « 4jj) < ri < ! I 3Ll>J1 JS y3 <_ (.i (nil ^jfc JljLa 



< I U.I 



Si j *frlt tju Jjf r t j ^ j< t Ljj 4jjJjI * L^K 3Llj>JI Sju^j :ajJu->JI t—iLli 

(j^Su (j I (J n "L jte j 4-il>Jl 6Juu>.j aj j iK \\ CjLajISLII (j? 4_daA>- t Llx£jS ^^Ia 





P9ioa1l 








^ ******£ s * 



Jt 



Lvjj oxh^j ^jf C*^*^ >-*V ->b-*f U? ^0 

it_j|j_JU3 L$jl J^J( L-fl^-JU ( > ^il (Jjjl— d->Jl tiLlj ^-« 






l$"j|j '(£>»*' JSI^Iij ^AlHN OSLP^ L*^ J^i 
*L*Lt]| (jja 4-C.Lo-jw CjJLiJj , JLjJ L^_t-a £)Ll ^ 







JU3 ^J <t, « J T JUJ) I till (^jjj Lu\ i I nj ^j^ ^-**'j 'JH J ^ i (J*^ - J^ 4 Q i ill ^ ill j ijJLn 
Ljlj^ iJjLCLdt Cj \ J / n" <jLfljJj JJ^I >i 1 V*li nl *<JLuJl>J1 ^-at^ Aj^ 1 -^ 'O^t^ *— O"^' 
^jj^ Mir j 4j^j Ijtn^wlj *Ij>$JI (^J 1-iLc 1 ogil Jj * L>-JJ LhL^-^J 4j}Lj r-j-usjJ 

^JW O' Oj^^ihf ^ O-* (*-* (^y-cxJLj LaLuajl (j-uUJI jj^I o! * ^"jj Q±J '~ ,iC 3 
( j J a L>.j)j jij^-uirj SjujI (*^?<-^ O - ^ j **ri j T I (j I i JjloJu m,i AjJI j^u L*jo JjJj 

^j-a I >.jQ Qjt> '" -f J 4 *Jj' C*^^ lO^ j <i mi tl jlj«flL_3 :Ol a^—t-uj— a$j£J\ 

(j\j »i m Mil j.ti'^ *o^at ?-^Jt$*li ^iX£*^ -^J^' ^ '^j 1 l£JU j£j i CjLojj-u^oj^SJI 

LJl«JI 3jj^_oJI J£ uvj lv 56 - 1 ' ' * f J,' *r!ift < "j^^i 1 I c*^ jjL-3 Ji^'i * LJUJI Sj^-SJI 

O' c?^ t>^ i5^_iIjLjjo ?r i rm La£ i( ; <.i Mitlj ( Jl^-Ij rjj 1 iirf-trtn 4jI ^j^-VI <_£^j£JI 

a^jjLrVi ^i >^^1 ^^t yy yi iJL^j ^iiaii ^^ _ l^-jj lui 4*j 

SjjJJI ^ L^iLuiVl jrU ^^(4-i^^taJi 4 tjtr>^» ciJLlA oW U^ jrL^ <Jfc?M' 

SjjJaJI Laj_i-^ay44j^ 1^ j*^ x^ajul ^j}\ 4iajtill ^^ 4jj>-jjjlaj 2 1 4-jjjJI CIuLj LojjJ 

jrjialJlJa ij>LalJI 4-*^ JLv mjL (j^iJ (J[>AJ( f>JI oP 3 *W^' L$t> O^ ^'j 
tjJb ^t j \]n\\ <-i\ V"i*i Jlj . (^j^IajJI AjLouJLt ^ o .i uj La l£JLL& (J-ujJj t4j 4_4_5 2 
CHV^ O^ w ' ^ ** J ^L^s AJ^Lui 3L->JI ^Jl^Lufl L^j ji ^i »"m (jyjJt 4_jla-*Jl 1 4lo 1 mi i j 



(^ u ^> li, )•■ 1 >^^ 




^jJLI L^p^ t.AHu .j;>^Vl 5LpJI Jliit cdJuSj t 4-L2j>ai!l 4LlJI UjJi^ 
^j tc? f.ilUVl .Uj^U £ La ^Ll 4 ji~u-l£ tfjJaJL ^ Black-Smoker j^yVl 

\jjb j 1 1 n JjL>.L^i ^f rjJol cy^»l-^ <-^ J-*J iLkj.-flljj jlj 4-jtLuu jj-AoJUl 
Primate Cr x^_ujJI tiUi xjjIj ^ ^j-st-* 1 <g <<lj iSL^Jl jjjIj ^ 4 j m. «Lfc 

SLlcjJu 4-t^aIL>JLl 3jj^IlLI 4Uri ill J^_u-bJLj ^jfc La .jjufull ^»jJA 

.biomass 4j^j>JI 4l^Jt ^ jjlo Qjjla V • • ^ t_jj-5j U ^J ^L-j-^I J-*^ 

(jr^ 1 ^d) 3 (l)^ 3 (^ ^*ej U^!^ ^lAh^' IaIjI* >9fcjaj U^tJ^ ^ 1-^j o' Jf^ 
j»l 3-ijL) c^L^t *l>oi .^ULliJLl a aJSj jt! j^ill o^Lx^ jl n.O-*»l ^ 2LJo>j*i4 

^^jjl SjjjSUI ^jj^VI pl^jVlj *4jj1jje-ua a! 4-j^JtJj *4-jJUj a! <aL>*J i4-L>.L« 




P9juaJI 

IjljJL>o 3jjJL5e_j3 lfl"i rtLat (j-S-p H>^' Ct-*J '* . ' ' " **" ^ l£-*J>>^ j-Jt j 1 1 ' atU^j 



< Hi ,..Am 



ljJI o t ill 4J!>L_<_u ^a LJjJljo JU9 ^j^tjj . 1 o j o 1,^*1 ^j i (i "w Jf I Cjlj^judLbjJl 
^jjo J^t-jj . 1 o j o (<•>"> q i ii •%> Jf 1 4 j r I. * miU cJuL^^JI dilj ciJLw4 <_*j jt! «_«a 

Lt>*^Jj£jJ L^L%-i^ iljtjlj L>.L>o 4_3tjwLLl1 cijLlLl^l^JLI «_«a (j-o^lJj 5IjLj-« juu 
La J^ Mill 4-c.l j_±j cjLcKJI Cj-^Llj i LS^J (^1^. (»Lc ^t^Mj ^Ltjji jj^-« ^J^j 

j^a L^JL>-1 Juj La ^ujij SjLcV Ljl^r a LjjjjJljVI ^j-uSLtJ ^j ^3 Cj-Cjj jl i ii >VL 

J 1 * 

^^flJ Lfl J <r J_*_uLuJ (jl ^^ (U rt*^ Sj-^l-3 ?r J trt'A CJj i"( -^Ij i3jLjJU>JI jl in "w ifl 




L^JM^ c^iLc (*Ld o^^ ^»Mj vjL-^ b-^ ^^ o 1 ^ \j£j»$ • I i tf *Vt 

jj^Vl jL-a^-Vl jl£ul J-* **JL*JI (^k. SJLjJLjw <jJj LoLu (^Li* >*J (^Jfi ilj| 

!f jlSII (jJI^*. L^ j-Lj Jj1\ 4 V.M1 ^ U^LkJu 2U5>LiJl olj^rtll : J1U 
<> SLjUjtJI ^^ JtSLiVl d jufc o? ^1 ^>~^ iJLkll Sjl^j oUSlSJI cJikj 

</**<* ^j-^J * L^uidOjV (_yJJJ £■£>* C-o&J ^^ il^ ->Ti C*jl£ ^LoitjL^JI dLixIl CjLj^SLi 
(^LlS *2L3jLucJLLj aJlSj ^ pjj (jJL. CjjuSj JL3 Lj}L>JI 3->JUlLo jL-*t>-Vl tfJ-A j! 

ji^l jrlit^l (jLfl i^j^aj mWl *^J cr^J * ^^>* ->~^' W^ j^< jll ?r j^ol t V^M 
j^lj :4_jJj j^jJl (>a Jj^ J^ c^> J-t-^h J^ ] r '^ J "^ t Ue-it^jCilj|^>J| 

Jx, »Tit lij^JI Oln 7,11 OJUkj JLiJ.o^l JL^jjLa j^f ^ j J .^>! Cull 
(jl>o>. J^lj> 4 , „ n*i JLwj 1m-w jjl ^J nji\^ •^JJI oJjIm.TI ^^JLl Liajt SjJLJkll 







ijJl <t miVIj CjIj-i!u->JI JjI jj-^ j-a <^ .< t n(iT ,<l > aL, ^j^^Lx Sji Mir JuLa (j-aj ^J 
' j-* >"^ j S^^" 3 uSlSJI J-»j etui*. (>»j (jJJ Ji-aU Jj-J^tj oIjj-^Lu.aJIj 

t rtl mi II j-A j^v Vlj i^LjjjJLlI t n I m> jJk pl^jVI aJJt JL_»Jj . I $ \a j i M J, V r. 
^1 Lj>J JL3 Mjji^-i-ll < nl mi ^jLa J-^Jlstj Lgj fla, .^jL-ojVIj ^jal uti Mil.t ljJj'l.miU 

^c 4 i ii ii "i VjLc * 1 j njjJaf i U i hj ^j-fl (j^lj-jJI <jj* 4.1 mi I m I 4 .J j -*J I oLLiJI 

*4-jJLJI aLJI jrU^La 4 « 'i »>■ j-*-C- La tl^J (^J *(£^>.Vl Llttt 5jj-aJl CjLLljk 

<j^aj ^^L*.^ . CjI i j >JI j^fl 4jaJiSm 4 m Ml j_A tiUli L&/-C- LLjI (^ i,,\ miIIj 

t nl mi ^j-a ^jJl-^Jjj j tfu-jJI -i!j-fll C)\-£ o\ JL^JJlt j \ r ^j^o Ji>^ * **-^ <- 'TtSlj 

(^Hl CjI jmi j\jJI J^a LaLftj 4<i1" V a 4_c^_aJ*^a ^j->a ji * Li \ t II 3^j-iJl %-a tilj 7cmi a 

^Lul t-j^l 5^ o^j' ?-^bj^^ 0' <-" ' J "'J -^ 4j' (jj. V rt" tj \jj\S {j±jJ>~\ cilLub ^jl 
JUS M$JJ)1 j 4-if;. 1 1 jlj-flf (jt ^^k. j^-i-al^J V ^ VI ^j^Li La (jt ^M- . y J LlLaj-^C 

(jl 1 t n j 1 l-S^^^-jlj LcjIj 1 5^Jj) j-^a-l I Jl ua_Jul JL_ aj ^jl miVI iVy •%■ ^C C-J_l^_AjI 

5^ mi r (jrl^- 1^ j"^ <-*J>-J V La JlLx mlBj Jl3 (jLtajVlj ^j-Jl j <i Mill (j<j aLjlu-LjVI 
4£,^_4jJI (JjLaja^ .^\j^La 4 miq'v (jja J^l j-A Lcj (^^j-^ Lxujj t>l^cVI Jjjj (j^j^Lja 
1 m"i a MoJ^ (j?^*! P-L^ei^Jf l_3j^>. ^^ CjI^jJu Lulj) i^i r CjI m>J1 L^J f-jgAJ ^^IlJl 
^Ljjj^JI jlpsl J^ ^L^^jl ^ olJiL^^lJ ^IjiVl (jru oUfl}L*]| ^Jfi. 
cdJjj _ ^ mi 1 1 1 j ^^Jljfl-uiTl ^lj-3i tl^J ^La^JI CjL^i^l>.| (jj* Ala£.l (Jlj^l j o i^itlj 

(jLwijVt Lj_i {jA I ijTr A> ijl 4_tA^lj ji^l J^tJ C?^' ^'" Jjk Cr^ii * Lulj>^ir jl"Vj L)_i 
^)Ju*j La^a (^i^-l 6)\j-^- 4j>.j^ JLt£. 4J ^jLu^SUI dLiJjjL>. ( Jjlol^juum i^j ^ ■ ^ "■ t J j 




LAjlSs Luoj 1 jjl^»"lt 4_ljJjj>JI 2LcLi-uJI S^jLjl^ JjLscj q\ jjfc 4jj * in jJ£Vlj 
tLcjj ^ JLolLa j^*£. JulC Jjj/Lujj Mj^i^ (J "J*" 1 jl*^ 3-^-SJI ♦CjIjJ-uuJLj IjJLst^a 

JL-^I jl tljl uajj_jJl (JJL-^J t^hii^ JL ^ 1 *r '" '^ ^■ i ^~ fc i ^-I^>J Ju_C »1 *y fltl 

TT^i^r /rut aj^UI jJUaJI - i~ "^ n t »xIo|jj| ^o (j-ajJ 4J1 (jr l£. .(AjjJJkl c— iuIj J^M 

oIj^b ^t/^ iL^K 1x4 JiU V oIm^H o? L^ tJxiLJl Ij^I 4.mmTL> 4^LJI 

1 Qi?\ *)j i j mi 1 1 Ij ^gj^l iq miTI jlj^l cT4 (V^ /*! mi nil (jr^ <Jj£ L^jI j^-j^ ^ 

jlj^-31 (2^V **— J-S^JL1 Jjj^— ill (jL-3 tY >»j_-*-uj_>oj^SLJI r-L^aJLJl |jL_c 1 o j q j 
ijy j& pjj ^1 <jja <L-£j-a t3jL>-^ tJl ^J-* Vi * 4_JLj_fljj 4lj 1^ ^jLj-ojVIj jj^l j o Mitl 

^j-jL.o Mill >>j*n"w ^^Ja «3j^B)) ^1 LiJi^uir ujui-l ^jj t Loj-L^jgj^S j M<r 4j^^-j 

4\A a \ ((L^j^w)) (jl >Vt- m ii*^ t^j mi j \\ ^^jul^1\ ^& «4JjLai,l» S^JLaJl x-4 L^JjUiiJ 
( jJeJt^ i4jLLl (^ <>\Jl)I (j^ J^' J^ ***.' 'In t nj.ll I (^ I Jufcj : 4 <i h V a OS^ ^^^ 

aIj-j_>-I ^j^° (J^ ^ l 1 - 1 ^ U^ l-*lj *^jLLI (J? J3 (ji » i <'*ij 4_ul_a3 ^j^° **— <£ JjJ-rtJ 
4 t nil 4 \ i mm ^LjjjJiJI (Jii-^ rtJb (Sj^*- .' <*'"'' I -*l>-^' O' J .'"' *J'^ * 4 < m A *i T ^jLSJl 
4 t i id 1 ir^ji ^Jb 4 j mi I j ^LjjiJ-jlJI Jj-jo ^jL m t Vlj nin n °t 4jLLI ^^^ ^ * ' M "\j 

Lcja j-^jI ^j-jl < o ui 11 .ilj^l (JjL«-* jTi'^ (j^>-l oLoJSLij .4_jLLI ^i uj * ' "**j 

*4jjLik ^j^tl i <i Mill OVJ CJ '* .' t3jL>^~^ o! * I ^^A j-^VI (Ji^SLj (jl (j^f < ^j^ 
l_31j-^1j i< rtl'iir a 4 K m< JL-*-uj>-j *t nl"< V a 4 lS m< (j-^lj *Uj ' |^ * '"' J-*-^' J d <A 
t^j^il t o Mill jljJai (jj£ ^{j-^ (j^* CH^J * ^ rtl'i'^ja dJljjLisl 4o£. jJL-uaJj t4 rtHV c 
SljLoJ 4jjL5JLLjj Sljufc Li>.l . 4jU,I (^^ ^ * r inj «L_uLoii 4 \ mi /j ^J L^jI mi a jJ^ 
^J 1 <i A J ,^f (Jjm) >) LlJjLj^j ijLuaL-iaJI ^1 JlI ^^>ja jL-^J (j^-^J-*- 1 LJJ^>-i ^ 
l^imiiii ijr"\ *•— *'J i X *~*\ ^ ln» ft (jl J "y- m ii ^ ^jLj-ojI ^^1 ^J>-2?lj t^^J' J ** '"' 
Luj^j JLualx-^jl tlpl^-J (JJ* Lnd VI (j-a (jrUwJjjQJ Ujli-I jjj . 4Jjl o"a ^jj^." i m 

l— llj J., jL,fcJ ^j^° 4 % *f < r^l ( l ri La (jLiS t^jl (MTJ ^JJ ^J>-Vlj ^j^jl I Ml (jyJJ 1 ^. V "^| 

i Lxjui (2^^-JJ (]/CujI ^^1 ' i {j * ^ jjS rl*i> jni *^ . 4Jj| <i " ci Laj^Sj L^iS (jj ^>" ' " 




<j^OJ .^hi rijj I (jiVl fjy£ 6 J jl </-> *Ua-C £)MjJ (Jj^-S-fl Jj o r J LjLw ^lL^J 
cLiJ-Lo^. J^-^J Vj . 4jLII ^^y^ (j^-*" c<M J 4-^jLftJ 4_X-CjuJJ JjL&OJ j^fojJIj ^j^jl J Mill 

-. •• *• •« 

£y* tj^- {£\ Lw^ O^J •(jL*- u -*f I ^° ty^ ^dJ^ r JlA*-^ l£-*£ ^ l£>^ j« mi II jca 

jL^_>Jl jl 4j^_jojJI 4 j r j?M jl fl > j! ^0 1^ <jtl jl (j y\\ j5 ^LcLiJtl jl <j > 

J[jL>. JLJSj . 4_i_3 4£jLilj ^? (Jj*Jl j mi tl ?uj j^JS (_>(a5 LT^** *^32 ^ ^1 lJ^ 
pl^JLLl 4."„j o**f ( m a S^-j_^l 4JjLt_a (jJji \y "'"jj JJi '" liLuT'^*! **" ?tJj mh II fcJLc 

(j? ajj Cjli a£.J_3 tl jL«J1 3.ij-JLll ^j^ 4_jJ^1 ui jJ-tnj 4j^iaj JLi^ 4_ cjj £yC 

4j1 JLj V ^jJLjJLj jj mi jtl r-Litxl 4j ±j <im tcJLI ^^ (j-^ jjfc jJLud VI ^ ""» ^H 
^ '^> ^H t,^^ ^p-S O' CfcJJ' f t*Ti ' '<J /qJj .(JJL>JI 3jJu9 <**'J*<J l£Jl1I T$J^\ (Jj-^ 

j% tr> 2\ (j\ju^>A\ ^jLj 1 j iXLc. ^1mi\ ^ ^jJjb ^^ol-jajj Jjj . jjL!u j^ Jjj j^^auiJLl 

( JS jl_La ((^ 1^1 ^ II 4J 1 ma)) CjJc-l-uoI La ^jLc^-j-uj .((Jj^kjj4 j-A ^Jj)) i (J7 LutSjt 

A ^ d 4JaS_lJI CxjLSj . <«cLl1 ^Jl rtUj» ^1 mi "fc<5> j^Jjl hi " I ^IjJ cr^J "O-^-V" 

(^C ((jLiuuVI) ^Uolj^ ^y* ^>JI c>" a "L 1 L^^^ 1 ^^ «r«ialj . ^TtJj-iiiJ ^h*^<* 
lLILLA (jL-^ J-f iJryfcjLuaJI ( j^a (jj) ^ n n LuU 7c-*1j L^^W jl t4_4Jj_fl ^Lg-jJ (Ji^ 3 
(JjLua2 tlJ JU JuLfi idJUli (>a (jjiSLnJl (^yifi. Jj . LfJjtJI Sjbj^JI JUw| (^jd (jtuuaj*. 
jJt (^Lu&Jb (jLfl t^ysjju, \ <k\°*3 ^(((JIsLJI jj^JLtl)) IjUb - l.tj tj - *lju&X f^, \ $y 

Lu jl^IjJI ^-L„ a f jij.^U, „jJI Lj^p? ^ (jr^ijlil MSU^j'^tl ( ^ImiTI 

^jjq <t^rt ^ Oa_>J1 J "<n L-£h) 1 <i ^ 1 V^-aIj < * 1 \~\j i L^-cl JLx) ^A t"X mi alj 4^a| JL-O 




tj^LIj t^Aj^la LJLa3 f*^ 0^^-* ^-'" -o ^ ^H-^ J_*_j^ «i£>^ i <i m<TI *ja dljJLcuJLI 
(J'ar r « J^L>. ^ u*>ULl ci oltlt (^piJJ La.\ <r S 3jj rt nil 4JiL>Jl ^J t**t < rtjS 

4-^jl^o ^ Lk^afcl* L»!>^' '^>^l iO^*^ cfcLM^W-^ <-^^L<-uVl oLjii^. 

w ^fc^ JSLuto J-A 4_jJ] I^Ll^jj *-(_y-*Io <_jjJ9l (J-*-^ • 4_di>JI dJu& 4 jlr ^JLaj Ua 

La ^j j-^-jj Ardipithecus (j^SLi-ojjj? ^^ mu <jL-uJl - ^yi^-' -*>-^ >j «.<■*■> 

JL9 »1 <yltll ^j-a 4-fi <j? <jjo ^iljJI (jr^J *f ^ ^h?^""* ^-*i^ Cr^ ^W^ ^i)^ 

jjr (J^J • « ' **** * *' q ^ J mil L^xiL^jI ^ q, <<o (_p3^>. £)-sLSLji Ijl^LS ♦ Ttjv^ja ^ j r. 
^^ iijjjjill 4jI nil! ^ys^>%l\ *\j±<\ tr\~ ^jJJ I Jb^-<a cdJi jJJUJ (jf uLb (Jjtx^JU 

< ill mi (^1\ j)r\ n LLjI £ya JL-SLJLJ ^"i *v t^, *m <JI £^_a 3juJ_x. ^u^L-oj >JL_al 

< rtjS (j-yj) >■ J ' -* } J -*J I (J-* L> J *^ tJ O' ^* J «^" < " * > 1 1 \ \$ i^yA i o Miil^ Lll ljJ^ **< mi a 
K-A ^j^q jJLt-ol q\S (J^oJLstJ I o J ^ - 4-^_4J3 i3jj_5-dll 4_di>JI ^L^ J^-^? U^ 
(j&V+u 3^^ 4-Sj^j>JI t riN rt,>> J^ J?l (_yi£. O^ ^ . V mi yj U.OJ -kJI (^jJI.j g,, mi II 

^j-« J-J^i JJ^^'j .CltljI^-ua-^Jl^ 4^5LoJI ^j-jO 4 <tht a i(±jjJL>JI Mg3-J^ J-< '^H 
4_al_>Jl ^^3 IjmjS A j (j I t^ mi it I j j) IS *< <i \ n„ it *^TI (]^^ .(-tooJtLo j^J-Sj *— iu VI 

>U^. 0^ *^te J^° j.V n o^J *l J^> (^1^. (3^'>* ^ -^ fS^-i +• * a ^ -^Ih 9 ' 

2L2UJI £y\£ o^ * J^ <>« ^Lt ^pJI LLJI Sj^SJI ^ <jV ^uaJJb L45 

<T<o MtJi>l tLo *tLa^j JU£.J >jl*» mi J? I <j\j dubjj* ^^a ^nIjJLj (J.mtt-j 0>J- u *JJ^'^ 
La Ij-flS (l^U^ Lr^l 3> j faint 1 1 JLuxajI q Jf LfJJli l-£jju ^>5e-JJ .^/tAjuaj 4jj j Jri r 




JL>J J I tjjLAJV 4 ' mi! mi jJb a\ mi n iV) i^iihi cJt5^ ^"^JlJ *Lt j 'JL9^' 1 *> <3 n\p (_yJ3 

(JLc JJLI jl^j .uiU>JI ^^Ul v^ 1 -^! er^ oL^-iVI *-i>L-«,l UJ*. 

U-JJ3 Mi-jJ _>bj3 (j^l objJbJji r t *r mM Ju9j *>*Vl JjJj .a^j-iJI u-uUJI 

(_yA Ljjj^>" ^j^u er^' Sahara desert 4-j-Sj^VI *Ij -*■ intl <j? ( <ULjJoJ juljj 

L*JJ (^jJI {j\ «rnrt!l I JUb 4-Ic frjJ i Ijj^Lj oV}L£J JLo (Jal] 4-4J«* »JLj JljLk 
5^_u^ La 5^jJ-3. (Jj-^ * ^j * A 1 1 4«aJL>JI CjLuo Q^a ajjuuuo aj j miT 3Lj*_3 (Jj-^ 

♦ cry* <jL*>j J^J 2 cr^l cAh ^ 
I^jL^ LLb^LuiI ijl ^j^jtj (jl * j L>-. , tt \ LuL^ iJjjL^>. La 4-jJI duL^ L13 

(^^-jul ^-jfc ^^j! t Mill (_3^ uA (jLS 1 <i < j i t<Uj^_t_^a 5^ j 11 us 4__i_i-o_c 

ijl CjLLj-->J! (j-* *— ^J— «-* Lu 2 cdJj ^j <\ -Tc-i <jl »jlrt" mm ^jJcjj > (jy-oi J ^J I 

(°) -M * tl 

t LiL>-|j LfcjJl^j 7t j 1 ^ j 1 a, \ )c L^-»[ * 4_ju3jJL^o a! CluLS 4 j ri j n ■%. <j^^>*JI 

J^^ 1 5 >e^ ^n'jJ ^'^i* 3 J3^ O^ ^j jt*t^ \ jjLljiiJ j^u <i^p-) cjjljiil 
lLIjI Mi"n L1*JI Sjj-dJl ^ Sj-ti^aJI 4j <rt»tl dJLA ^jl^ lLUJ JU£J <(3-fljl t^ill 




I Ju->- ^-j.^jUj <^£ jJI j^ VI <(ji_flLi^i ^J^ lV" *^ < *^f>^ 3 J? I j i ifu.'t.a LjuI»j tuIiJ 
5 jt>*^ J>*^j 'l>^ iffi £. ' ' ^J^ '1^4?* jJjJI j-fii^ .4j^Ma j^C. ^j? 

4_ul^Jl_uji jjii^ in ^3 i^^l A^ll j ^ jr 3 ^jj i"i 4 ) lj_3e_j_L-a| Lujjj t4LilIf> 4_<uLjC, 

j~±a£ JL^h. ^J (JjhSjljH *,■'■*■*" J"-^' L>^J ' W^^l J' ^* I ^ J rt t jj^L^J SjJJULja 
6l> ^jU «jJJjj t^jii^iJI (j^ujJj ^ylj-iJI l^>^^ iL^aj^o L^l (j^J* .A.SJ , 4 j < Mir j 

^j*\2T}j .^i^jQj ciLL ^a 4—oLflJl ^jyjLX^ajLi-^ jmj-uJi l^-LiJ^lj p-i t^_u^^ 0^0^ L r J ^~*^^ 




iLaetoli ^j^J jl>isf 6^ J* • J^l J^T VJ .Ja^V LJ)UJa til] j ^ 
^Lot (jj-m-CtL \jj\S a^j] ^tj V I jla t^SUj *t_»>*JI t>« *^M ^LJo^JI rLjjJl 

Ux>. 1 <j j ^ L*j) L^J^I (J^l^ £-* *^ ^'- )ufc ttMo mil Q^bJ^ Cj^j^j ^JlaJI cljLiJI 

<ya <>*^ .*Ldl jiy t> L. g>d jclL (4_j^UI 5Ll^L>JI l_»UJSU 5 J^U^uill 

i-mmjI Iflfl^J *C^>^ ^^^ 4 j mm oLul£ £>* 2L!>L-o (jjb <lfll^ Sjuj^l *|jj! 

• jU- ..." Vj .(robust australopithecines) 4jj Jill 5 /,_. .,, j *i j;j t ^ " — V 1 

2l1jLc LuLuii ^^c-I IjL^ «(j_Tfcji) J^fll Laju£.j) ^ j < j_lm j " ^ujJ I^h-^u V I cjLuI£L1I 
4 j < t <■ j'jj j^JIjJa^iV I cjUjI£JI Ly ic (3^1 l^^' l$>^' (*jjV1 ij-A t^upl w ^j 

4 j i f^i "u a 2Lal^ Cilj L^jSJj i^Lj_C J^lj ^gj^l i <i t'lM -ilj-^l f^A jJuuo] <AJe-r*Jl 



i4_L-j O^^ 1 Cr^^J^^ , ^ j0 ^* *"■ ^J Cr^ t(_p»lj-djVI ^Jl LliLijISUi djL^j j*«Vl (jr^ul 




V pgjLu£0jS 

^JjJa j-4jj 4_ujJI ^L^af jj\ji un a^ : M^ j-j^' L-cjjj t^jryjuJLl j^u-jJ! JIU 
j^jj-^jjU ^^j-jusJ J^ ^ '"ill (^ <ihi II JSLi-^JI Jj— a iaIjLj91 (?< m ^j-a l-Jj-Jjj U 

^ i^Lfljdl lL->. M_j t (jjL^ J£fj Jls ^yk. LaU3 oJj-iL^ l>a» .'-'^J *3m"U 

*Vj^J ^L^ I jSLaj A ^j-j-UI J" rtj <~ oJJIj J>xUi JjJ£ _ij_cuVlJa *jjlj),i'»Jl 

(j'j-*' (j-jjLA (jj-3 Jj^Ii-SfcJ 1 flj^j) 4jjJC->- <LtI mTj 4\j,fl r.u ^wLqJv. (j"^>-lrt "ill 

tcJLI jjA L^B - JL>-1 {jA 4->-^4 j~^- 0^ oii *cJ J ^"' '■" ^' Cr^ ■>■?* ^" a r* W° 
lLjLcuoLjJI cL*ic ^j^t 1 (J'-H ^J * J-^'3 J~^* ' W>fl^ 4 o ar. ■%. 2_}Ljj Jj^I^j 
<LjLo J5 4_tie_4 4 r JL>- (jj)jla ^ * < fn t.hj "klS £)T I j t ^ "r ^ I I, \%~^ (jij mi^uiULI 

t »^ V\ i\\ (jr >oLLjJtj iAJ__5feJJI J^f »_^3 iOj L.A % 7-\ "*■ Ol . 4— >.! J Mill ^J ^>l 

4Jj nUTI ^j^ui i^>^ ^Jk p jLJI 4JL>.j-o (^i (jLajVI (^1 ((^^-alaJt jIjlIjoVImj 

I Jla J£j _ (4 « nil cjlli SLa-^^^Jlj (jjj-j • '^tH er^-iilj iL ^jL«JI JlL>J() 
^j-^j 1 1 Vsfrlj Lbjj (jujj-aii *jL>JI tcJLi oj^ ^tUI ^j-£. (j-4-^ tLt^fi (- 1 '."Ulij 

L^flj^>o (j£ 5L>-I i,nd tiJLLA ji^3 V '^-l>^ — ^1 ^IjCLoVI Cli\ j 4-«^je^i->J1 ^a£. 
L)lj a /fjjl^tl aIxJJ C*^J cIILlA (JJ-^J V t^lnill ^^aLuJI j jr cl>^J '?* fl ^ 

ujL>. cjr^^ t (j mi < "^J I L_jLit-i)VI j-A I .^K 4-. jl a -< -H -ij-A-> Lo ^jLS L*JJJ 

j jM (J-5B-XJU3LJ JliljVLfl iJ-^>-T «_ji^j j.^ii" JijJJL>. Jj-dlj-lj tT-Ut^aVI CjIj-jJu 

{J|j>jLjjft.itJI ^ (jp^^l -ilj^^l cr^ JL: N CJj-^* cr^ OJ^ 1 ^ 4.lulIJL> Lcjso* 

0) oL^yi - Lji^l S-^l ^U>^^ ^tj ajMM.j^^lp^Vl CiLSlSJIj 
djl^J ji^kit ^LLi^Vlj . Ij^l^ J^l 2u m,;II op* cryJ^JLl j m. ■ 11 Jl>d? 

^ JL^J ^ <lf <"fl^r f ^ylJI *c-A>LU JU>.! ^A cT->Ljj rt -sll J^b-uu ^ 4 i.LniJI 




*J - d * " ' J 0^ £>^' ->l>-3l £jLP f ^ 6^ Cr-**^ Cr^J 'J^J^^ J^ \*-* S >^ 
^°J l£>^ J ** '"'^ ^"^ (j ' ni^Jl ^Jl <r-t~21 <-m mm (jlSLa J-stJ J-i-l aQxi 4.4. "<j3 

tax I 

/ U 4 * "" ^jj| ^Jt L&JL>.j (J7 !uVLb JJLftJiM r-ljjJI ^J3 Lai 1 1 t r\ Jj^>- Ijl j" ^1 

^ya Jj>^ t>°j 4-Jjk 4 n j ^j ^j IjU-JLa ^jL-aJVI -LxLJI 3jj-all ^ya JjJa J£ 
. rc^JI (JjijJj 4 a ^U ^^ 3L_^3 <Lj_^jJJI Cf^tj. i^l IJlSLaj .4_uL»oVI 4jLlj* 
CjLLifuii tliljVI (j j? t4_iLjj 4JLiJ3j Ijjl "iVj (ji j^S JdJ Lj^-ij>. *■ j < <-> I 31 7-^3 
Ol J 4_ul 1 Mill ^^ojLl^SJI jLjjJ^ . 4_i_iL>o ^1 3l_i_>Jl £jji JijJol 3jjJ3 ^j^aLal 
t_jL-j_*iuJI 4-a-qs-a.M-v. jLjjJ cr^ U^ tlrU-u-L>Jl ^j-a J£ JulC ^ j A U 1 1 jljLlLoVI 

t— fl^LstJ-^ i>LtiaJ1 J->-l ^>-« (J-0-Jtil (jr utLS*J\ ^J (rifi'TI J-A ij^t£f 4-JJ U^ miJ 

l^j ■.,."<! i 4_l J( _4^tJ ^JJI cPL^JI r»UUTl ^ ^LulJJI IjJjLSi Luulc JU-jJLa 

*tljj 4-fljJlll SjJa^Jl ,v j i^tll 4 jU r ^S jjlj » "< i.>^fl ^ 2bj_j*J| tiiJJLj 
4^jjJo Li£.jjJ »n^| 4j1 ^ itj iJUbj . >L*_LaJ1 ^jX, Ljl?c_j ^j-AjLijus ^^^/-^ U< 

t Lcjj>- 4_^^La j-lai- &a lJi^i^j 4JaL^JI I j njij^at Jij ^ m 3>-^ ^&* (j^j- *j 
•*■ ■ *<*>* Loj <r j i 5j^fc_A]| ^jLxllI aLaI^JI j < u.j Ij-iLj ^^\tl tuj^j LajLLtJa 

dl JLC. Ill miJiXI JL^lS ^JLjJLjj t3j y ntl ^JtJJl J <<u 3jjLj 4_Slj-iiJlj jj^>JI 




4j Jj— £5 ^jJI j^o jf I t^ <^> <^ Via (jru (J.g tU *m m rt"tl I Ju&j ♦ ^ajl^lSkJjj 
. ' j ^J^J 'Pit! 4-j-qJ3 UJ T"i3i 4Jjf i^j>.jJj^jVI Lo-L_3tJj y-1 "r nil j_A < Li£.^j 

*Ijlc, c tif ^ LJall ^L53j '(^11*211 cjLlJJI v>^>* I^KL oW cryjLH^ 1 
<j]j J > ' ^^ o-Slj^ 4_aj^-1 OJL?^^ '^^-^ J^J^I J>^ ^) f>*UI t>* 

Ci^u^I 4_L^j3JI 5JajljJU) L^JlUVl ^Ij^jJl ^J>J ^1 (^j! 1i„,;-w J*j»J| 

ijLj^mJI <j>^ 0^ -l-i .■ >o LiJLiA j-j-j-o? <jL ciUjj) ^jJj) nUW l\.i~t <MJ 
^ <-JjJ c^S LljLj^ln fll J>^^ JJ^J JJ^ ^^SLa j-^aVl Jl^ t(L)l A 
I JlCaj *4jir o^fcJ Lo eA5^ (J' cr^l ^ '^ <^^3 < rtj^ <." < i"< i t l4jxjij1\ O I^Jj-ijJ I 
LlbjJ (jL£ (jjj i4l^l^ a 4Jjl <3j' ct^- ^ ' " ' "J-* *<3jJ^' O*^ ^J <»l^ L^h 1 ^ 'J *'^ 

^4 CjLLu>JI j^j t*i L^-iaJj-La ^j-C (jr^^ 4 jl.«i til j-A ^ t j t U 1 1 t_) Lst-jj V Lfl 
LuLjJ>. 3j J rut ^L>- iu (Jj^ L*>tH" ^LjLlI CjLlj^jJI dJUfe ^j] VI (L^jLajLu 

I Jji^La ^>^ *^-> L>QJ) 1 1 o \\ IjJU^La (j^£jLi-aA t^difr* 1 ! L^J^lj^ 4-jijjJo Lt^j^l 
cLJLlA £>L*3 ^j^-J CjLqKjj ^ ; ( JL-iJ (j-aJjLUI) CjUqjUV « ^ 4-j-g.AJ jh£\ 




L>j^ U£ i^plj 0,1,11 jIj^! tu^k &* labiJU ^Lo^lj ^^y^o^l 

** *■ *» 

^Jd ^LxjOJ (jl < <ij| aoJLijk tm ) <f m Mil j y n LaJU£,j . LLc r* fl" * ^ a i-3^l."< >■ Lj 
tjg^jl j, a i"i IT 4 i i n < 1 Lj 4 m n\ f.^ Mill <iL)JL_3tj LcJuLcj < LujjJij) j i o S (JS*lj 
La J *rf.^ tdiLtlij) mimI ^j^a 4^a_*IiJj| CjLl_lj>J| ^jnl'V "1 < <i**t LaJuLcj} *> In r "j-^-U 
<L>JL ^3jJ <Lua>j-dJI IjjJlJ qj^Jum *(_siLlL>.VI 4j>.jL> 4_<jLa £-*^J ^J J '^ i 

J-qju <_ T J-JI <-ZjLijj>JI ^^,-A 4-1j1 <i"<a j, \ i*i i ii (jyUI CjLuj>J|j . ciJj"i mi 4 Jj-oI <j-« 

*• ** ** 

***** M 

aL^jJj <■ i » S 4J 9T h r (l d f.^jJj£ J rt M (jL_J Mj^ ill J 1 1 (j^?"-^' f*J^9 ^ jV"> (J I (j^JJ 

cA^>- f* 1 -*— ^ 4 ' " * * CjL'li ->J1 £ju& ^, J V *i ^ jj L_J—4— iluJ 1 JU£- 1 <l \ J 1 iaJl^ 
Jl^jol x-)Ll^1j j^JLt-af < r.t^ i ^LLsbjl ^ILSl ^ ( _ t jI< ^^1 ^ o m ^jLj tj^-il lq mi'I 

.^^-^lBJI (^yLc ajjl j!&}$ 

*• 

j mi j II jljJal tjru (Jj'j-^L^ ifiL d-^ ^^ u ^ >^°^ i JU^-fl tilli (>C 4J J j i ii a 

•* ** ^^^ ** *» ** 

** 

l^t ->- i^k\j^c\ j! j mi j 1 1 ^lj-3i (jri-J ^-ulj^aJI (Jjlj-^l 4j-c-A1 ^A ^K mU 

L<-«L(-<j! ^jb ^j^-Vl 9-I^jVI dr^-Jj I mjj Jjj'j-^-n o' cr^- oj-*^^ ?.VJ-a 




j^UJI qj)<jm, :2uL^VI ^LHtU (SjJtb 5L^>U.Vl j^hc) 2bj-^il ojla 

a1, V V *i (olj i^^—tjjj aj^LjjJLj— *-uj Iju 4j1 ^j^a ^c-C^JI (^ylcj »i£>^l j o lIi 
(jl cu_)LS jjL-jJ £>— I 4JL£ i 4_Jj-<fa_jJ I 4 *< ^.fcij„n 4_I Cj >L£j \jj nil 4 <i j <*i> 4 

(jSLIj it^UjJ c_jjltaJLI £yijJI <tLJo (j^>j o -*- "tl 3_iLo 4_j ^psjjh- (J7 >3 I j * '^** 
^1^. <j\ i (i iV 3jj-ua p^Jj 4 "*-> f J ^ " ' " * (jJ LulJa iLJjL_£_>- (JSLj LiljL>. 1 0^4 
^A CjLLt_>Jlj q ^ J ^ ^ **i t i 5jl_^a l— 4-tSjJJ ^j-A j-j,t i (jU 4_jJ1 « ii Tl <Ljfcjj Mill 
Sjj uaJI (jl 1 4— S^ *0^! 4— *— J-31 3_il — « j-A A^^Jlj i4 ■L-t.l f (ill 4-^t-j^—uJI 

tjr -aJ3j jSLlu 4jj"1\ t, 1 t^j^jl i o Mill 4^i^j (jl JL>o L0L4IJ tiUj Ji o j4 tSjjj tn\\ 

oUs^Ltil Ja^ ^ L^jjJ (j£Jj - 4jLc.jJ1^ aU_UJIj 4 JjIj^JIj iSujudl jl^JU 

5jL-*— 4— £ .liJjl miTLj (J)W **M * i J A dJJi J-*-*^ t 4L4J ^-jgVI Jjj uaj 2 J 

4loe-4^j Lai t^j j f"v.| p^j (0->^j (jj^ uljo L^jcxj4j>iJ t ^>^4-i 4_l^-qJJ1 ^^jiI i Jill 

^jl 1 n )l JLJ (jyic (jjJj-J ^j^il 1 1*11 11 J jlj (jl jJj , Lc^_) cJtLUeJ La^ «LJ& 

JLJ (j-1^- L-<uiJ LaJLlC ^jIJijJaJ cJJL>. 1 1 1 1 a LoLq-) t^yCLo"^-! (^jj mm 4_)Lu^ Jf 

^jJil 1 Mill ^f [-*£ 4 ^MSL!I ^LOj jjJ MiLa fj\jjl*4 .^JJl j Mttt -ilj-sf 

^Ll^jJL<-uI 4-SjjIs iljJI 4^.^ ^^k. ^J^y (jJ U^Ji ^ ijM- (jr^y Cf ^' 

jl jL*-tiVI jl^jl jJLi-a jf i^jVI oU1^>J1 2LflL>.jj SjUjMill oLil^-pJI 

. LAjlJI 3^j-a]| jlIc 

lJi-o jj t r\~ 1 ^jl (J-ojiJI j j^rj La^o ^jl^ l^ij * 4-j j j j-Jtla CjLLjj>J! (jl VJ 

^SLa tf^gj^il j Mill p t m -W.J ^jl 1 11 iVI ^ 1 ii-v. (j-lj 4jULI ^js (jrtJuVI c-a^l "1 >■! 

djlj^-j-i-jj (jjSLoJ ' ^^ J J ■ ^ "*' * I— >a JulC Ij j < S ^ 1 SI J-5—jlJI dj j -^ (j^^J 
♦ 4J9JL_1I dJL^J f^jJ I t <t <"ill ell jJLu J-J-*J o' ^ ' <in t Cj Lg-ilOJ I (jr £ 3jjJU»_4 




jLtaJI 



("m< jl£s *tiUj f.-.U^i jjj .<jL-ij)M ju£. ^jlU 4-L^i=JI o^JLh 1 ' ^j'jJ 

Sj^fl ^jf ^jJ ^^jJ :4Jt 1jL»>)M S ^IjjJI lS-sLx? jf ^IjjJI J J «■■! a 
.cdJj J-*_3 -j^" ,.,-. ol„;. t r tl J;? ^ J^fl ilLi? V pJ-i&j <^J (>£■ 





X j»^t^£ i * 



m 



jrjjiJ] ^jii u Jj_)^ <"iLI j^j n j^ aj^jJi jM*>Jl i 4jjjj_<j^iJ 1 

tliJfcJ JJbj i(J^iiJ— flJJl (^j i LjlftJ! <JL_JoJl f^D)^*) 

4_LaJLa (^3 SjjlnH 4jL=*jS/) *U-l M j j Ji1\ *.i5l ^^ 

<> lOJj j^LiJ (^jS/i 4JLLJI vj^J* *Lit Ja 

* '^^ fa 



fSLjjnJI jjjj 1 LLuuloi JLflJs 




1 " r t\ t s*\ J {4-J-3U < " i \\t <^T\ jjfij t^ flUtl aJJLjJM Jjj^Ls ^^fl C_i_SjJ L— iLl.*!, r rr^JLj 

Cr^ AJU . jJlj J'*>j1 (jT lLUj i LLai.jjj-<aJ lJUfc £)1 (j-A-^- * 4-l___C c-Jll^jj al"rt mi 
^jl j-J^- (j- 4 *4jtj-t-_>l w i^ij -)LSLj ^j^tV mi (JjC < n miS j r ii L<uj **^-tAJ (jr^* 'J ^ ' -^ 

<j? ^-jkj :4 -LA? 6^ ^rH 3 ^4^1 JoL-uJI (^J-->-} ^JjJy o^>^ 0-* ^j^j Jaj 

jH-C JL3 <Lj? i 1 n"i t j (j^ JL5-3 4^L__>VLjj .SjL^lj 2LjjL*j^ 3jUL 4_*Lt-oj (j4^*-Il 

Cojj :>.j j j ajjj-jjLi O-il i-u ^ rt ni "i ( <i 4 ^^-3 A3J' ^ (J ° r *-*-Iji (jr^ 

(j-aj^cu ^jrU L_i_aJL I ^y-t-OjJ.1 t j_xj jjL-C <^£- f^J ijJlil ^,-3 doj **< < mJLjj-jojjI 

, alkaptonnuria ^jjjjJLaSJVI Jj-jJL» ^-flj^ *Ijl^ j jU ^JL> <ju*-Jj jjU 
OJ-J c^! U^ J) ^ "'J f*-*'^ ^ M fl ""> J ^6-^>J 6^ i— ^L^ji ^^ <>* J^'j 

L^a (jr^ tiUi J g" *jj t * 1 j flit <j^j t " 1 1 illf Jj_cu J(l jljJLl QjJ j? ^o-3e-A 



t^uun ^jj|j f ii^.Vj <L15Lc ^j^j 4.K.UI ^>l^ Ijj U^ jjCa-tl 

Cj^?L>JI 4_ijIj ^^rrtjt jLc IjlSL^j *c^J^' ^J^l (> ^aj-<l£. ^jJljI L»l^ 
4^aj-*£. ^LLj? tjru r^ljj L^ CJ>LjLc jjjI ^ <±jMj <JJLLa> C^jl^ t^jo-Vl 
Jj-_jJI ^j-^ LaTj 4J1 »- 3j — tii C *_j uu Q^j cH°J i Lr^J^^ ^ ^J^' CH° 

(j! ^?l *4_uI!l!! 4_>-jjJI ^j-* 2l^j-^*£- *LLil L^l« o^-^* c^jL^ i^jjJjiLiSLI^I 

jj^JiJI JjUj J-3 o^j-ll (j] "til *U JJ - *J. ' ^ JLfllof ^jjJ lP»>11 0>»^ 

<Jiijl_>.V L-x-il "1 a (jl—^ jjjL>- (jl Jij>JI (j hi ^tj t^^ " f^L-uu ^^3 Laj_aj 

r^ j ' "' 1 ^ jLj jj-« Jl3*I OJ) ' "" J^ f^^J 4-SljJ <^> (j"J t4 j-"wjJjj m jlSL^jfl 

pLsjJIj y-,Lg.,r*i 1 1 <j-u 3jujl>JI JjlLo dju_2Lc j Miit cj|jJL>JLt <_ t"^ j ju>-La 

4_j_5cJlLq 4-jJ JLuo 4 n in *-x J_a L*Ju 4j I J j j L>- cd j j I JulJS ^J LjJ Li j i \ ^ir 




V fogjw^o j5 



w >» 



LxJlj \jbjL->.J CjLjjIjjJI j^JS 2 t LjL-lLuO Jjjl_>. (jLS> ULj -(*{! ' ^ * *',* •— * 

t t io >» i» J* 

(j I j^k SjLiI f*^l^3 < , m < " ol Asu^— ^ o^j **' *^lj * 1 flio ^ ^ 1 V "mj (JL»m 

La) ♦((jVI (Jj-aj 1 o ^ uy>* J') <— >j Ij) **' a J->aL*J JL-ljwjJI ^jLlJI o^^ o' 

*^j Vj 1 1 1 j * a Lojj-*! £-*-*j c^-?^ o!-^ 'o^j^W lts>^ '^» U jl^-^Vt juc 

«_« i«4jjiVj (_>^jI frLLa^I» jijj>.^j jj^ < ri^JI jjjjL>- (_pD^£ ^-^^j *■ * <j.' ( — ,< j- 1 

t 4-jj Lt-<^. j ^ j-a I j^>. T-LuV J^JJ c— jLu_>J1 ^jLj x— <-ojl ^j^LJ tJ-A 4_i^>.Lud La 

4_lLc (J^Sj L« (J^Jj * (_>-£a-uaitJ (_yJ^I (j^> '^ V"<t ^-^^ tj^ ''^^'^ O^-*" <-^LlAj 
^ixjVI frl lrt^l» Jj|jL>- <- Ti ^j *CjLujj^-jJI y ) <r>l 3j^_»»l : L^jI ^yJt CjI m ^tl 
Ju>.| (jIjla^ t«,i < mj (^^iajVI CjL*jL13 ^j-xs djlai- tJ7 J3 J mi ^ ^^1 J-^p Sbji^JI 
^ya 4 ^jJLu2—a <— jLa-ijjVI C-<JL_^ Lij . «4 j__£ ^A J^J <„ : m f jj\ CjLcjj^^I 

lj)l<i r ^j_aIdj-c jj-* O' *1 '(jr^'-^li ? ^^J $ — ■ aJ (jr-^* O^J f "*' ' "' * ^ * ^ 

(j^. (J-*ijJj ifj->Lj ^^l^-^sl jjx, tl)JLst_lj 4j? l^i^>J * 4_a-4ll 4 Urtnl ^lj-ij (>£- 
4_Lj_L3 ^^1 p c^-3 4jtjL^ Jj>jL>- 4j^-la-) < " f i In J . 3L_l^J1 JfiJ (tJ juu\^j-u\ ^-^Jm 

L^ju^j * jL ^ Ju ^ u-* L^-Ssl mi"<^I SjLcI <»<i-n*i Lo-u, ^ iLol_£- ^j\jMjj 4 < <i oJw 

JijjLj>- 5l_£ij jjLl ^ i^ a JL^ (jL^J *3JljJu>. jLSL^Lj j-»b-AJIj CjLjjIjjJI Cj— jL^ 




t^jJUiJt e_)jL>*Jj t^JaliaJI ji^J (jr^ : 1 j n j VS mj i Lj^-ljuj * L ul J<* J^ . \ «<iaJI 

(^JJI (Jjw^-JI ^c 4 mi (11 ^^ Mill (Jj rt > ^jl » j l"w i m 1 V LlJI (ji^- *a^-Aj^S JLJ9 
(^jLSJI (Jj_5tjj (jl c-^Jtju^il (j-AJ .JjLLo jj^stJ^w (^1 t4j rt"j^ 3^^ -^JD^" *—^J 
aLc JjlLo JlJ^ . JjLLo 4_uiL>. ^j^o j-jjI -^JD^" 4j nix ^c t rtllVj <J^-J 4_xalS* 

(^j-uj^JbLb (jVI \ ^n '"'j Ijl>- 5j-jj»-ud 4jjJs ljJ^j c^jj jlj^ m a ^j>^ ^^ ^ATY 

("rt i ^ • < ^1j i4J Jo tJLj i _pDj j(l j j Mil LbjLjfejJ »-^„u 5j—j_i_(-o ^P=»j( 4jlLi£ 
4^-iijl miTI ^^ 1 ^" ^j (jLb^>. tjLSj t3j *y mi i^jJLu eiijUw ^Ja 4jL^j ^"ix^ 

plj .^JJ^J ( _ 7 _^ 4JJJL) 4_^i_ujJLj4 ^^ jL^IL>.Lj aLuI j ■ ' ^ J ;/ *J n ^ (J-A 5^-Ju_C 

^^fl 4Jul 4j_uIjJ uJljjI <^>o «-flJ ^j^o £j*\ <t **n (^It>. 4ZLLjI r-j^ cr^l ^-jj^' OJ^ 3 - 1 ' 
4 ? mi a 4_j-a ^L^ I JUfc (jf VJ »>lljf 4 t dLw ^ LaJuij 4 "i i mIjJ ^U 4_t^jjJLl 

4JSJj t4 jnijj^ I iii^ JjJLsc-a (j-Aj-1 J^o-^J * 1_LaL£ r-jjr," j! (>i>J U^t Cr^i) 
4— *.<*!—>■ ^^ (J^J-^ (jl ^.L-tJ aJLaU L_tdUjJL-A 7ti ) m j tjl (Jj^-J * I.:*- yLJ ^)Sj rcJ 

.^jLstLaVl ^yjS i ^ i mij 4J5Jj 1 *m^ 




*~J1 "^ ' JJ-^" ^' ^ ^ '^^LaJl J~-^^ ^-f^LpJ ^ J » t-*"i 4-^Jjlo (?jJtj ^ya /*JjU 

oi^j .4-^iUJi a^uiij 4j.ut.,\.u l-sjUii ^ <m* u^ <>£j a^uui 

4_JjVI ^jLJLl L*jLc L443 JjtiJLj fj,j o 4^t j ^Lalll jL^jilj 4-lALII >■!>* 

Ij^Jl^J 3LitiJll JlSL^Vl JJii ^Ju*5 o^>V^ Cr* t>^ ^ 4Jj>ULi 
^j_a i ^ Jui L« ajjjL>> j^>-\ (_ylc ^A>J Ji t41<^AjU L$J1_j-j*-J t_«.m >, 1 Jl_jl£! 

. 4^*iL£ £yi (JajULj (j^uLtili a^jLu! 

uJjjl JLj9j . ^uVl ^1 4J£ aJLaJI j j j i "< i i_>jl ^jll <?JL-A <-"i^"Uj _ tfJLJ^J 
aLlJI 4— 4j/ljjJ 0_SL/^ ** J * * ^ «_jL_3_j ^jyi y-^-ua^j oj—Cu ij <<?j^j>uJ U* La„1 11 
aJ 4_j1 ^J-^ . CjIj_jSJL1 3jflf^ ^Jj l.^dj^La b!Lj ? ,u ^ J - 1 ^ 4J-** a (j-A_J ' ^, m ^ • ^ " 

.(<dJt >£j c**j^\ r Ui=JI vjILI >SJ 43LLl^ Ja j^j) ^jj juw o^f <•* 

aI^£.I ^jl JLj>-j JL3 i 4Jl>.^Je_L-ii ^^3 4jLj^>* J-<iL1j JL>-I Ol^ 4_LJj . L^juSJlj 
4j£ ^3— >■ ^j"j X J J^-^* 4-L«— ^ <i2A^>JL' 4*jj^JLja (j^ < *1 t iiIjL>. ^yu^-il ^i.JiJ 

■1* 

£jj& ?T^ 53I 4-«— i iii jJuJUa j>Ljl>-1 . 4_jL1aj ^~ . i^l^^. 4 j -»- ij r 4 4.g. -tt jjo 4-i>jkj j^JlA 
'.3jumju J3JJ3 4 <ir Ij 3^jJjj_*i_4 4-Lmj jj^j t^u (jjc^ifl tl^jLjt^J 4l<-u-J1 pi^JI 




4j3t_^L> jm-C f.\j-L^>- CjU^JSj t^LtIa_U 4 Jt Mif Tj 4_oLaj JjJu 4jMif Tj ioJULJfc^4 

(_yJJ f-^-jJ L^ajl ij^ L^jjlj i\2^. jJIjIlj L^jI (j^ic j t<-*"i7n V fijjVi tfJUt JSj 
(j^4 <Jj-3 ^>-4 <_B^_Jtj J^fcj Ls>jLj_>>1 JlJ9 4jI <j^ Jlj V ^LiJLjj tSjj-ild ol Ijjw 
4_j^1j 4_JL^ J£ ^ 4^>oUJI d^c-^Jl CuLSj . £*><J JjLiLJI ^f ^jl ttjLsfeji 
j^VI jJI_jiI 4j^AjaJ1 4-ijuaJI <ji£ Ijljj ^^JlJIjJI (j_a ikrt^ Iju>.(j L^jb 

4^4-xL-u J^ # h T 1 ujJJ <JjjL<L 5jj tlrtU ^J^^j^Jl Jl>JI 4~doo ^jl J^>-JJ il^iu fl) 

(jyja ji->>jJa _ (jr jua^3tJ3 Lr j^x_3tj (Jl=>j « cj V L^J I j Juc «^jj <j^ t_jj^-Sj i «. j *^ 

4_jjtlU1 Cjlninti J^Sj SjuLuJI cljln mil <jl ^ISJI J^>Jl <>4 Li Li 1 ^0<\ 

USj.jlsJjJI ^J Y,<\A jf 0*1* <y] UM<\ a>o^J^u Lu Ujjuc ^ 
n-iiaicj l*-^ 4.1 j HI <_jjL*jJI 0Jla «LL$J Jj3 I jljj^- <_fijju <j^J iCjLjLbLjJI 

jj I^IlJ 1 (j \ i 4 a ^ i a j 4oj I JLj Juv * j j * * ; ^H 4i V^U Jjjo \ I j-^>* I ^"^ » * ^-J ^ 
^jjjj^fl ^jij iUjI^- ^j^a ?-jj 4-jI 4-j 1 ^ i T 1 < j r J& / "';** i J j ■■ <_y-fl-J-jL>J 1 L-ii <^> VV Li 




. \\j^ j-±j£ ,JJua (ji^ L$J3>Lw1 

q] lIU j ,ji "-J "*" ,J * J^ 1 ■ (J-*-^*^ Laj-3 - ^x-lAj _ L&_LLa iJiSL?^ ^i^"- 1 OH 8 

- J^vlj aj-ujjv <jja J- 1 ^' ^ti on 4j1 ^j! T-j^a 4_jLqjLS ^JUu)) (^jjIjJIJI ^JojljO (j) ^JB 
^jja £-^>^ L^ fj' ( ^ ** ^^^ 0' >^-^ ^-t-uLllJi ^jj^-iJI (Jj^jl (j£ ^j^JjIj OJ-?* tltijl 

JL3 JjtLa jjLfl i^LJLj t4jjlj ^"i miVI l_-u&1l^ ujLat-i-ol ^jWLaLUt l^JjJajJLI clUju 

jl tjSl^ jK L^ J»-uJI cjIjj JaJj . L-^-J^ j jit f-h ^jjjJI 4jj l^;M jVl c^\ 



(3ljjl L^^H J^J * ^ All (*^- c <^-»I^J tf*!j-£l 4 — jljjI Jlj-Ls (Jjuu<* JLi 

JjL^j .i-jj^-jja (^a cjLlLJI jLli^l iLr L>-Lj ^JL^Jj^ - JjL^ ^J djlSjalj <Cb*j 




(jl£ Laj .^ n ir-^tl ( ^ c mi r J^t j"i < »1 JljLstJ tjl 4Jua < . 1 1 k J t4-jJ[t" a Col£^ Jjlj 

^J ajJI^J t _ r 3 r- 1 *i it j 4J1 ^ }.*.gj < ^ i « « ^ r* La Jul 4 j '^ iLtJLstJ 2 j^JLjusJI 
t_jjl_>o (jLB i^LLILjj * ?t n It, I ilLj-toJI CjI m v TjuiJufz 4j£jj tr-LoJ <-_»j j ■>> 
j n is<i\\ i. i mi r a^-a (JjUuo JuidLj ^jl J^JL-iJ * 4-x_jjt_c uLb Cjr IaJUJ £y* ^ fl " ^ 
^^3 4-t m|^]| 4jjL>o £-jtu Lr^ "^ ^ *<tj aJj . JjcJJI ^Jj (Jj- J> °J film*! ml 
CtL^j o ^U ^3 4jIj_£, £>-a L$-j-jjIjj ^3 La < h mi *i ^1 J-A . (J^cJJI 4_uj3 

SL>UJL «4^L£jl . <jjI^V|» 

***** •* 

(j\ <_yi^ j i ^1*1 rtj ^qJ 4jIjjJI (j^ Lg-V t& LjJtj clUj *LlJ1 ^^JB ^L^-Ij j-tiJ 

' ** *• 

<>a <U X o "< a M!La ^Ja-cI 1 1 i.>ijf *4jJ <Jj iJjuLa c^Lil^l ^J <U_3 jA-ij 
<jL3 *j^T f-^J (j-A SJ^Luj «-« IjjjoVI f-^j <j_a 4-La^ jt ^*i LaJU£. Lu! cJSj^ju 

I ojl o) jj-glaJl -ijL>j 4J£Jj i^LJI (Jj^>J1 (jjls jJjoISJLj ^ A 1 V.J ljj^>uVI jjj 

1* •» *• 

(iJJj (jwa «_l^djI (J^La (_yJLc j^J—aJI < i* irt\\ (j-«J (4±JLUI Jj-^Jl CjIj-jj-A ^^3 

.2LtreJlll <jJjuXI S^,^U 

** *• 

cr -3 £jL_j jl^. 4 "(tjjUj LhLajl- 5 j-bL-^ o^ * M-*L^ ljl>3l 4jLtjt 4 ,j o <t>L 

(-o&j 4^jj ^1 4 iil" V a 4 j t "^-^ SjLl} 5^ r^i r ^Jjl ^>*J *<-iJj-^ * i • J 4-oJI 
jLjlj (jl JjLuo jJL-fl (jL^J • I 6^^ b C^ ^ "■ tf** Lh^l)'- 5 <jf J^Jh^ ^^ ^1 * J JL ^1 
JlSj . OdiJ^Ai >* 4jL$j (_rl-c- ck>^ L>^3 ^H° O' ^^-V * ^ * * f^L-c. (^ 4JaL<*."t£l 
gj (i m<"^ a (j^J * 4 iil**< V a ^j^Lal 4jMj (^ Lj^-5j duuiJu Cu^aJI ^y9 I JLA tLi Ju>. 
(jJLajjiVt (j^3 liljjl^ (jJj^i Jb^J ( L^i>^ L^- 5 ^"J^ - *— *Lj cLolc ^n^K 4jM^l11 
jJj.3 4 Al"i Va f l^ojl (j-Lc JjlU (±*JtJ jlj^J (^ L^Li Lt ^"v. |<\()'id (J£ (JjlJ JL3j _ 

. JjlLo <±<JtJ 43jJ f*4^° (J^ ' ^ '^'"^J tj' 

-^ 
Of 

^ 4. 1 i <^ ,a ^b tjl ui.iM 4jtj>II 6? fO^ " '"J ^dA^^ 1 ^ ^>^^' C3^ ^Cr^ 
Cr 5 (J^J^ ^W' Lo (J$ j. ajG 5 j ^ n 1 1 ^ JLA (j? Ijlj 4_jI 4_a-_j_5-j>J I j . JlL^ 




jyi±. &* 4-ojIj^j 4njnU Ciljji"! ^l>J J^laUl 6l OdiJ 1 -* J^ -^m 
(jl JUU 4 <i j 1 <<( Jp i m <jl £>^*^ 4 j I ' s> *Luful CjI m *»JI C-ol^ IjLb .t-jUtojVI 

« ^^_uLjJL>J I » ^^jJujjijJI 4-o^wL^a jCj\ oj my* (^y ^-ob"^ <j^ ^^ ^^Lju 

tlA^b^ Jj*-«-*J i i ^- J JL-A 4j! ^Ifl < < *y r Vj . 1 rt j <r L a j *y <T> 1 fl " 3 J ^j^o 
idJUj ^>J» O-^J^ L^"^ 1 *^ w ^J^^^ ^ i nrtll <LjI («-CJJ ^^yj^A^li I JkSjfe J 1 -^ 

jjcj ijr Lc i*y Mil (jyllJi ^^jjjI j iiLatjl ^j^ cjlj-iia liILLa ^jl jLSLjJ 2l>*Ijj^j 

7c-i^"< Mia ^IjI (_yic . ^ t j j tn T I L-iLitjJ^I TjuX 4n i nTl CjV*>1 »" mVl oJJt i La 
J^ (IhiJLJ^ O^-^ '^^ O^ <J JL ^* ^'-"^ ^JJ *- '*\$ J^ **J' U^° ^ trtjlt LoL*J 

^jj)"i < » ^*iJtj 4 o Mil i 4jy £Lj^ai ^->bj f^^- ^"^^ ) \* XaVc ^jy^J • 1-J 11^ rt"< m I 

(j^Lajj Lai i^jJI^Jl .x^t ^ £5>N cr^ f>-^>^l>^ J^ Lf^Wi *£b3t 




j \ in s (__JJ (Jj "h*i La ^jL-Cj— -u_fl 4_j£oj--4V1 CjLjjIjjJI ^ji 'O^OJ-* <- ' ' A 
OJ^ <j| ^jX. i____^3 4-Aj£Lj ^jLi? m£JlJ1 Qj) '""'J. 1 (jj-^ '(^"""^Wj * 4-j-I iJ-^*JJ 
^-jjLj o\^ 1'^> Aj . Cj Lo jjlu j_a j)j.£j I 4jjJqj JLjuo (J_jloL-J Jl-vIj iJ^>JI %-a 

OJ) ' ""'J J liL^ ' ° 'J.V3 •£'.5-"'' '-*--* <J-* 4^313 ^LJlx_-j jjJijj Lq 1j j <S ^JukJl 
(j ii hi j o S 4 o m r j^_aU al-l-SJI (jl_».jj_a (J_i__>lj t^ft-t-bjJI aJlx. .>j—<tJfcj 
4Jal Mill Sjl_>.jJ 4 o ml kr f Jj^j^j >\ $ y\ " *« L^J oLljIjj 4_*-ujjJL 
<>_} pJ I t n " t 1 t__JL_3e_J <-L_ Ij-HL>iJJ <__-* La? . <j L-^jj) <i j "m mi 1 1 :4_jjIjjJI 



jj^ jJUjj *^3! u;,% .nu^^ ij^i vj ajjLaij ^ujjjIjji 

(jt <>* JUuf tjL^ JJlLq__ :j^»Vb ^LcOaVI <____]} jL^>Jl ^-O-^LjjJI 4_lAJU 

.^Jilj j ** i ^1 r 4 lujJ_-} Cj ojI jl__ j-A LqjJj *o i5J^ £ * <->■* ^^Ib 

^ II 4_j__LJ1 ^ylb 3jj n ill, 1 $.|j^w-M ^>-^J-J 4— JjlLU (j})) j mi j *«, J j Sjj 

Jj-j^j ' ' 1 U"" 4_jjj^jI JlJL^ . Cj I j-dflJ-d I 4K m,i a l£JlJlA *"' ^ S « 4_j| (__lc 
Jj)— >»J till j ^j-* ^-^ J^>* ^ jtjrU I <i ill t4 jir ^nj *"t m£ JJ1 ^L-x-UI 

(Jjl *_A 7__^L_!I jL>ijVI {__3Gj . cLj-4— JJ>JI ^j-C- (J^? - -0 LP^° 4_21LdjA 7U_X_2U 

Jib JjuLoj JjjLj^ ^jX. < nh Vj (j^V mi JU (_3-L-_ 1 jrlim j nU It t_-»ljL_>.l 
m£Jj!jjVI < <j iUTI jlj^- (j^\ fitrk\ (j? 1 *r j \ C < ^ i yj\ »Jjj m") ^j^ 4.J <— £*^ "i -^ I 

jjj_« o--^ 'j-l?- 4 >^ o^j^ (j-^LiiJLI Jj^jJI l_Uj ^ mI^ mi r.jVl l-xaIjJ1j 
: Ijl^Ij LuU. VJ lJI> JiJ o- ^ JL^» >fcj ioL^^LSJI ^ u WAU\l\ 

>. ___i CjL_j3|jjJI 4__uIjJ ^_J| 4-ajI JL-3ij tj j i ts> ^j.,1 t a LiL uui 

>- ^-J] (J-lIulJs ^(jL>-jj_A 4 <tW a A-4 i___»^L>- ___4 >t_3^ 4-<S fj i . ,' A ^ ^ J 
^jL-wjj-a cJ-9j-« __ii 4-j-al mlt ^1 JLaJI £y* j3I 4_«jj • ^ *\ Y * f-Lc (jr fll ( j-il i n^"i 
(Jl^io j-tj-4 _)--> .^LilJ Ll3.J^cj Jju i trt q\ lJLA q\ (_-ic- tj^-JiiVI j-tj-* ^j-* 
(__ic ^n l^ -*• " j 4_-w|jij ^jL-T i ) \X\ r-Li_ cr-^J .(jduLill Jib c-jjLstJ J-Aj ^U* 

(JjL_3t_a * ((Jj Jij o--^ L_a__n djl£__l ^j-I-j mj ^j^— ojj tu-uc. LjJ, I jj^pt. 



" WjDJ' lt^I u^^ mi ^" tlv 1 (S**J (*- *jL3t3jVI 




? pgjuug0jS 

. 4 i < uLua j j r 4 oK ^^^ i aLlui_ajVI Jj-JjjV La (UijjXilj ^i t" ^^' *«3jJl1I n 
Cjl—L-lo-tJl ^j-u Ijj o "La j rtUTI «(j^SLj?)> t ^Y*\ r»L-C <_jJ3 4_t*u-aj jJo-jO JL-i-u 
4Jl m£1 _ ^SLrt-Jl j| JjJuuU! 3^-^ £"J^* 4 idrt ) jjfc j^J (jLj l£>^"^ ^rJ^>l^^' 
Ijjjflja 1 « iV»j JUlj tt-jjj-fl *^-*^J ^"^ *(jLj i^J^I *— i^sal] L^-il m< a L*_ua>j JjLujJ 

^yk. (jui^J 4jlJlI <-aj1jl£ <UIm.> ,4JbJl 4in.ll ^ JIJ-4-JI £>£. jJ^a t_ibwlj 

^jSLojV 4_1L£ ' . " ^ "' 'J V» 'j ^UTl ^Vjj jjj^a <- <"^ JJ *3jUJL>. CjLAj) mm dtj^lbl 
. «LiL>Jl aj^Lj^jj^j ^& 4 *f j t rt"w 4_*J_9 ^j^t i ^>o W^^> "-9 *t ' * 1 JJ ^jJJ (Jj-d^ul 
,4jLxIjJI 4-iJJl Luaaj L^jf L$J (jf (>o JL>V tCiljjJI Jlo ^ JjuLa CiU miV§ 
V L^J&Jj J AuTI j^j dtl <j"»-^ (JI^J cr^3 *L> jU ^S ^ * m» Ij 0^-j-jJu ^jSLoj La^o cr^J 

JjLu T"j>5^ L*aj i ^^ JA 1^*°'^"' '"I cr^^ i>*"] ** JLj ^' (jULc- aJ Vmil ^ M *jkLc 

L^-jV 4 m t a 4-ul u j^ 5jl_4 r'Ljj} ^^ (J fa fn Sj^LLaJl 4j^LuJ1 <j| I ^-"i" nd 
L«j^J ^>jju JL^IjJl dr*->«Jl : LjJ>^ 4Jbe_*-d CujlAj 4-jo1, \ V"i < nt f-Li (J^jL^ >^^ 

J ^k- J-^^ ^U .;" ,„! Lx dtlj (mi JltM^u lLU J JUu (_y3lj • JljJl> (jjLljo-jSj^j 

oj-^JI jlj-flVl LJLc «.'j<nj 1 jo j*iVl ^ l&±j£ M^L*i tiJLlA (jl (>4 £j(j 



. 4_IjUL>a CjLL^w * j * * * ^** 4Jjul>4 CjLujjjj 




P9ju£dl 

Ijj^, Jl_« t_jJ9ljj tS^j-l t a JJ? <j '"'J 4 r>l Milt ^l"< A Jj-jloj tjj- 3 L)M>^ cr^I (-H^JJ 
■Sj ^ j 1 1 4^-^J («J 4JV tCi'^i jlS mjl 4 mi j yj J-cLa-jO £jjj^, n ir i hj (*-Aj ^rujllll 

t JM_iJI otiL^ oi J>-£ (jH- 11 ^L^LJI ^L^ ^^ <£AxUI 45 1 j>1 I 
^j-* Vjlj 3jljjlj>JI fi tV<tl (j-Lc L^_ ijjjG ^^-^ i u JJI JLp' H-SD' lP— * 1 ^l"< a 

L«j|^ tp^j r LlJal JjLjeJ Vl (jr i_jJb till j t— a^ Vi (JjJuoJj ^j-^ 1 O'^ * L^Ji '"'1 

j.^1 4jt IjJLC j<i o **( 11 t^r^-j_3 ^^^Jj aJ 4_j| .* <j ( f> LaJUiL 4 rS Tj t^ mi r Tl ^ mi ^j 
Jjua-jJ ^>J^-if oJJ V-A^ LaJuuj i4-jJjjJl 45^AJLj ajJI tlLb ^ J-4£. 



tl^ 



4_jJtL*JI c_j^_>JI c-jj mi it 4 t mh i C^fl^Jl ^-d OLLft-U ^j (i t " 11 4-I^stJ Lj^) it (^ a 
^l"u.all ^fl ji>»Vl ^Mi^S J-« ^i^ (^f J^>^1 «.'» "*>tl ^ (j! JL3. JJ .2LuLUI 

LaJj-a I i m\ «.7i LiSl^ "mm I 1 i^iV ("> JLJ^J O^ JL^ T (j-a La (2>^J * ^ih^ ' Ct^J 
Ur^J >4 j'jj^j -cJI L_t-^jj ^ e^H^ O^J ^-^Ih? ^J-^L^ *t£ll>*llj 
5^5L». 4_jJLhJI 4 j miTI ^^yjS (JL^ ' I j J* A 4_Aj_t>j ULjJLt] 4jt^aL>> 4, 1 j&Jua 4jL^JJI 

* ^ 1 *r V\t r> V I ^ rtt^lt 4.3 1 mi'i^I ^yc (Jjjj 




•* ****** 

■4 4* ** 

S^^a (JjV J <«Vq JL3 <jl£j • LjJ ^<i mjj (^jJI JLjJLJI jjJLuall (^Jj-^' (_puttL>Jl 

*» ** 

•* 

j,S 1 Hjd (2>a >■ «^S <-t*-ia (-LLjjJu^fl 4 Mil i^^ojj^oj t. 1 j jUt 4_LaL_u^j ) A\\ *IC 
^^ ^A^Y a\^c ^^fl 4 r ^J <. Tr^j <4j!j^U ^1 "< <iU (JL^SLj JL3 LjJ <jt 4 in rt't 
(3^Ljqj 1 <il"i 4 1 4L4J0 4_jjIjjJI 4JI uj^JI J-^4? ^*iJ ^ O' ^-La<^-° 3j j «rf\* 

•* ** 

<L>| 4JL£. li^ju <jL£ ijL*-AjVl ^a 4J5 V! 4J ^2>SLj fJ Ijji <j£Jj .« L-ia>^- V * ^J 
^B < nil "t ^ ^->^ J^J 4JLujj m^I (J-iJj (j I 4J £>5Lcj t ^j > :4_j-jjj 3jLd u imu 

<j-« 5^ mi r 4 « MiLUJi ^^^Ja c-ji i2u Ltujul 4_j2^j Ql9 " T ' a J-W Lr^i (J-* - ^ 

** 

4_^>-jJU j * rtlLj Jt ^ ^-" JL_ 3 j i4 < « <i h JP'JJ O'J^ ' cW~ ^ ?T ^au '0^ 4— C 

Jj->.j QjJl^- ' ^3-Jj ^Jl 4oJL>» JL9j (j mi 1">1 j ^jjj-^-a^- 4 ml (jlS < (joi^jjt jj iSLxJ I 
tjL^ <uf VI *UrJ-*JI 4-K i7u-t ^>->^ >xc. Jst£ I JU 4Ji! ^a JLtVj . L^ >I>* 

4j J^.j j-4 ^Ju^L^ J .t a j^JI 4jajl ,rtll 4_) C4iJ!j * ^0 ^ ^»Lc >J>L£t 
4J1 1 U J 4 j 4 Al Jj-^ 4 mi n \ jLSJLcVI 4 jlf jij^dLui^ il_SjG 4JuLaJ ^j-AJ 

2L>.jj Jjlj JJlj (oJj ((j^MiJIj 4„ Mi^aL>JI JjLudJij «JL j3 J-4^ *O^J^' (J^ 

*:UL1 <L>-j)^J 4j>-jJ L^j (j.tMrij mi 4_j| ^^D^JLaj ^jl^ (jP-Ji tjjJuij 4jl^L>JI 4jK 
t j-*iJej 4j_*_>. La 3j^_>-VI aJJt j j aju ^^^d (jl-^J - JaJLxiaJI C< ">o ^jj^l Mill 
z\^j j ^H (j^ JjaLiJI ^j^al til ojl md (jx. Ijlj-aj Jj^>oj tT^jL^ r r-Lajjlj 




(J-o La_« JL--w Lj j y '^ \ £j*a Lij\*-A> (JjL-il Lj jJ& JL_£ (J L£j . j-fc Lis 7- L>o (^ I 

j-^lj^UI Vj ,4^^LkJl 4_K1 , fc «^i ^3 ~U ^LSJl ^ « mil <UjJ <>£j 

LjL^ *jLSLflV1 (^^i^ Cj Lljj_j^_jJ I jlj *»■ *i nil ^j^a J j oj.j Loj ^(3 ' * J fcJ *-J (jr^ 

4.J (^^L^JI 4J*LJte-j cljl ^j^a tiJL^S t_Jj^_j_fl *0j ' " r>\_$ aij^cJj , 3jLj^VI ^jja 
^£ 4 p jh t [I CjL£jI miU (^JLj^J CjjJj 1 JLSLaj , LjJ luLjjLj-A ^^ {JjuoJLLjJ 
: j *\ A 4^£jl iii A (^^4-fl ^LjJLiJ '^J-^J 4 n< ^LLo l^ i a CxJL£ <jA-^ *f^l*JI 

lJs^aj (^jjlj ^jUll J^JtJI (S^ 7^j-^l^H L_jLiiJI (j^Slj^^Vi tjru 4^£jl mi ^q 

•* _ ■* 1 

o^Lj>. Lfl^4 /cjaill 1 lit it j\^>- JlB £>£j f^J 4-^al n ?fc. ^Jja j a a .t ^-Aj (jju Jlj^o^ljjI 
^jja ^ mi tt j JO* - * O^ 1 4 i AjbJ ^j i ii In lj (j^i^-lj .«3Llj>JI j-j-u Llijjtlil 1 rth) 

CjIjIju^jI ^IdLljj^j i j ■ ■■ *** |* "■ ~ Sjii rntl dJL&j .4jI^J VL.4 ^J JjXaJ jjl i3^4J 
' " J >' * ^ (J-uJ^oL^ 4JoLljjjM CjLLjJJ^jJJ CJ 1 j3 i-^J ,^jJL j^JJU^ < ^* A JU ^ <^V ^i^rP 

(j^* LjJ 4.i LJ 4LbjJ,l 4JVjJI C*jLSj ,(>jjl/-iJLi LjJ tiajjj cflj^pj^Q ^ji J^jL« 




4j1 mij CjLju->JI oLu^La ojJlju±£ . * . 4 j n *jj C>Jft. j i*>1 Lg->! j-A <-^1jj-^ - ^jmUlj 

3jUJL>. 4S1a L-LjLLaj^j £jl>*j/1 >dXijS _ ^j < n l-> I j 4 j n jjjl) £^ ^ fl mi JUu 
jLjji.! j^iaj plj . 4 i < t fi*\ ^j_JI ^ C^j-^i Jj^>. 4-iJLkj^j 4iL*-> Oj^ij 

^Llc ^^ ( h A * "*" *4 Mini (j-c ^\->JI L^j j i«j (j^tJI 4-iH! m£| tl (jmiai 3^ A Mill 

^ Ml U I J (_yJLC. ^ ^ ") QC?±-* ^L^ jj-*! 5j rt Mill tji^. JJ-J-*J1 (j^J * 1 <j <>M).iH Ji 

aj A r,M jX$ Lai .aL^JVIj t^Lji j nil 3^L>-[j ^^LaJte-TJl ^a Ls*Jtj~aj icdj^Sj 
tliti 4 j m.,« jfl ^psl— ^>.^f| 3^_2_Ju ^J ^3-jJIj tlxjLjSj .tljj ir t^o tl :<_£j^.»> 

^ijj ^ Uj i^u^i ^l ojt ^i jisiVt <>^f jji-^tx <4*^ o^ 

Transfer J^Llit Ljj ^1 4_j ^,, tl \ L_« jl _ ^o^l^JLl P(j:>^ ^?1 o m , Lj« 
^ I Vif i u 1 ^J t^jLA^j (^1 <-r l^. ^^ .o"«j (j] ^>-jjc. ^j-a t <-dj^ J-4-tajjj .RNA 
i 2>^-Jj *<-< MtLJLl c^jJl ^^-3 ( I?? m< "i ^lj . jt^^— >J! Iji_a j_4-j>-j ^^ jl-iV 4-il 

((4J i^LAJI 4.4 ^xLc ^4 4_JL>-)) S^ n mi 4_jjJ ^)ISLb iUjLlil ^^ LLii»- 4_j^kkJ 

(J-4-AJ ^r^J « 4 « J I t^> 1 1 Luaf L^O-L.V.JL.r, <iJ (j^H-li 2^ n mi 1 1 ^j^o 2LfllJI jJt^l (_Jfc 

m *• ~b 

J^ ^^ l_£j^>- 4j^Lj >J y."< i <u 2^ <i miM ^jl (j13jJL2JlJ .4_iJLlJl 4 njjJgJl^ 
L2-^ljJJ j mi C 4 "< mi ^ V\ \\ IjUt o|-^ (^3^>> CLt-aJ Vi < id L^j) ^J) 4 <tlS 
4 4-LusLb 4-«^Lc m^I I ^j *^ (J-^ W^' (jlojJ-ixJ . (Ijl>. J-jJLa lJUfcj i*. miT* j 

^LlJLj iltn^H J-^J^I (>• LilJU Luf >J ^Iji ^Lai^ (jt a 5 ^ CT^ 1 




jj^a 4JiJ CjL<U£ J£ Jj V 1 ) Li-A *J^A (jLj-j 4->oJL-3tJj-j-ul Vt!L* JUvLJ (jyl^ 
^Jl h t m <.<<"> 2 3^ n t ii n <>Jlj4> Jq 1 \JTi f ii 2 U^al, i>"i i nl ^ *j'^ (jL-^ CjH^' (J^J'J^^"^ J 

J^dJ . <J^^J (j^aJt^a ^j-llxjjI ^J^- 1-^J^ 3j^J-lS 4-JJJ ^u_3C-l LliAJtJ JL-iia^ {j^uLuji 

^ T ^"' f< ^J? '^^'jW (UijjJiaJ nSj t titu Q-ij nn" (*^J i ijU*" L^pjV LaL_l>.jJo 
j^ail fjj\ f^ya 4_j^5 ^>^f (*^ f^-O^*^ *-T^J^^ 0' C^^" * (< *Mj) ^ * ^ *^W>^ L>^3J^ 
j-a*\ Ajzc-uz> {j$±£>j "ifi* f-^«* ^H J-ti^ jylj ^n -iljj ii-LUj JUjj aj-^iS (j^Jt>\j^ 

^ Cj I ft i til -j »<i v 4jLuc3 



((4 *a\Sj) 1>^ ^ f"fi lLU& ^jjJJ (^LuL-A (j^^^-J J'J^JtH (JLijLjq (J_l-e3^J t Q j^S i J 




J£ f^j-j laS-Aj *cry^' Jj'J^ ur-^ iS iS iS u^ ^^ :5 j A .ntl ^ 4_*l£ 

du->^ i3*1jtoJI l^Ij^uI Cj\j^b ^^o^uJ La 1^3 JL>*jj <j ' Cfi ,, *£^ W^* ^4^ 
jt ^^ "Lr^" ^W *44? ^* J-^ £. ' "V u' L^l JL ^^J ^J-^ jlj-Si L^^Jj 

^^1*3 4j^>Lj lj9j^>-I |j-4 3 j j *i *» 4 ^ l"i -ir rt Cjj.^l^ l-# j ^ JL>-^j tSj ^ j m< >ill 

(Y) .. 4 

<jLuJL>JI j.j^i til 1 JlJJ t4J9j^JLja L^IS' 5j> ii j^J 1 i~iTr \ ir>l i^lO fLiL Jjlau 
4jjLij^j ."tl jt ^ ^ i2j 1 j i jj < » II ^jpfl SjuljJI r-Lt-UI djijL>u] iZ^jc-jjusIj} . iJIjLjjIjjJJ 

l«.r 4JLu 6jluJ ijj^ls o-aJ-? Ijjl* (j' -^V * Jj-mVI A4J9J5 jjjLv jJLi_j-iljl 

*L>£J '*' "^ (lt>^^ Ur^ ^^'jLi^ 4jI£L>* j » ■>■** ^^jpjt IuSLa 4_ueaJi]|j l^JJ 'j\ 

gJLt^ i Ij^lfti ch^Pj I ^ J J ^* lSj^ j" ftM J>-Jt l^j^* u' >^^i L^J 

jys 4jJ>l_p-ji <Jii^ o^aij j^LL c>j^j ^J 4jl^iJI (^3 ^L-ajj * Aspergillus 

^yJS tjLS OjfjLv ^j^*^- L*5j >iJ1j1 mjIr-Kj-dj^JI 3jLa (^^Aj :^2j^jV| (Jjj_iiJl ->>->■ J 
. CJ 1 .t^"! j"vJnjQJh^J i jl m> j MiSjJ-1 4_4_(hi/1 ^OjjJ ^j^J 4 M * rt 4.V ,i-aJ jJ^LLJl \jM 
( n!"f^" ^Hl dlj^VI (Jtlxjuj (4jl^Lv CjLajj^jJ j>1 J.Tte'if uLj jJ^flJI Ajn-^ jjl^lij 

jl^4 ^Ljii^ ^>^J ■ jl^^H LjJlJ Ji^IL ^jV 4j^ISJ1 i>.jjJL» LgjLi^ lij^ Ijls*^ 




juiaJI 



3I "\^ * L-flj_>JI Lol j_A itia-SJa JLj^Ij t-^>->- <_y£ L-a^L."L-VJjjh 4JL>JI l-lj 



,1— AdU- 



^^3 ^^Im) iV*ctl f^J lmmt'^ **->*lj ^J*^ J*i-*-* (1)1-^ 4JL>- (J^ c?^i * ^ * ^ ^J^^' 
jjj Mill j? *L£jJ1 J-al t 4 U^J ^y '-^J-^ O^^? ^-^ *^J— ^ l£' J' ** mi A.> It 

(jPJI it-Laj-juaJLj \ $ < no \ 4 <i ^ a 1 1 4 .a, *-*-"< mj (^jJI ^-ju>JI <j-fl-C ^3 (j^>- Jij^>-j^a 

CjLjjIj^JI aI^. 4^ua£ jJLua^a J-3t-i <_ylc- (jr^ ^"' "**^ 0^> WJ^I L7^ J~* '""^ 4JlSLa 
jQ M i ft (jlS ^J-LQ^- 4-»-J (,[,>£- 0' ' < rt "A J ^J'.'tl j^JJt-t-fiJI (j-U>J1 IjLA (jl Jj ;4 in<il 
t—JljJ ^ '-* a :4-jJLj^ **■ *ttl <LLuI^_3 £>£, (jO_xs j j i t*i 4j V i Jjll* jj) "y-jj^. 4j 
4_ftjjl (jj* CjI^ <i i"i 4 ir> ^ 4 £"1jt)' Lt^ (J-*-*^ Cr^J '^i9-*^° <3^l>^ <-ijj^ '"J>^J * 

. LuljOJ^ 3LjJ>JI JL^-^J 4 in^J (L-fllJ^->- 





1 1*^4^£ ^ 



. Jjj-^ij^ufc - <-dJjL$ 4-*;}L^-a < f . ,i m L i jruw tlufcj 

Cj^L>J 0^**j i^^lSjiJI (_pa^j*U JuJ^>- (1^>"» -^jj 
.early-onset dystonia S^SLJtl L7 LiajJI >i>lil Jlx 

JUJL>. O 1 ^ >(j^->>JJ^J "ill 3-iUl JJ2>lJ cA^tJ i lr> n j^a 
c_jaJUaJlj it—O-jJLjJl t__uj i n " ! 5jj_>-j_x s\ j Ovl « 



«*j U 






Jl 'l£-> d '* 







juaJI 



fcjJLi y*Y 



Ijl-Aj . «<jjj) d M v-^ - *— ^JJ lj^ ^^ ^1>^*I dh* B '^L^IL^ 4-Ji mi (j;j-jtj 

j^pj L«J ttiU j ^j^a »1 n" ntZ\j JQJJ)4 <*>i^-ufe - eJujj LJ^ ' < J^ 1 mV 4 ^ i I Lx>- 

jj-uLdl j— iL«-u i v i r (j^^^'j *^>*W ■^9~^J-' Q ^ J r (J"*-? 1 ^' <jl ^ ^ J ^ ^ o^ ^-*^ 
i2j rt IM 1 ^jjJ eP^j-li U>»L-*e l)^' ->!>-* *'j *! .!."'" o-^J (jr?L?^! J-^Lc. 

JL^> (^y^J t4-JtJLj 3jJU QJJ ^ Mt J *& - *— ^JJ 4-jOJ^I "( 4> 4jI ff>VI jJUU 

J, '^^ ^ "; <j VI u_3^__ «_) LLlSLJ^ <4.j fl ^jJI LjjLi_j>J ^l^?^' IjUfc Jj-j>.j 4_L»_aj 
lIUJ 4 ^-t-Tu 4J^£1j L^aj tjjlj l^Hj i J-L>^Lj ^r^>JI c—iLju^j ( rtj ^ ^ '^ ^ 

:(j;^_>.VI jJj SjJLI j^£jj 3jl->*Ij «5 oW» ^jji^. £ru>JI ^^"1 *rj »/<\ m 7JI ^jji^- 
C <->-uJ Li L-*-^* » <L-«US 1 1 j \>^-J J ** " '■'"dL? * * * ?" ' L>^ 4 ? ' O m i 7? ^ Ly i ?" ' C-^ 

Cjj^Sj I JLa .jl^SlUJI IjlA ^j-a (-LaLiitJ 43l_^*j <Cufc.<^j l_Lo JL^^IjJI j j'^^ 

*-1ij^£Lj lijj * IjIj*£1j j^ hi r 4 111 <i ^> ^JJ 3j mi r ^^yJlj-j*- LJjjJ 1 i pl^^ ^ 

^^l f-^p-X* 3$- Ju ^3 ^ ' r *■— )taJLj5e — d! " J ' ^^ J' *J * Cx^yutj * 1 ci " 1 <( 4- <i 1 S 1 1 )> 

(jjiijJl jJt-LtaS i4_L>- 2 1 jj«j ^^3 5^ jIti-n. t_i^j£. ^jjl t^-SjJ (_yj'jj L^J* dj34-"* J-i-* - *— ^JjJ iaj^Lla f * J 

rAJh-jjJLU . ^ infl mTi jl^j>Jl (^jJUu 4jLuaVI j^Jj it_JLaJI ^3 




Oj^lC Jj In* ^-3e-> (.ji^ ^d>i9 '^J'3^ (IjLlfl 3 (jr^ '-^^ **-^ J* J °- JL ^ i rti^i" '< a 
(^jji j.miT S^oi^^Jfc. <jr\J La J^ « "i t «ij 4j£Jj t<J r"}Lc. V (^jIojJLLa ; *1_lC JLjljjoJ 

(^pSjJLu 4-J1 ts*t ho 3j_uj1 /jp3 Qj>- J -" j « ' i^H* C7^ ^4lM 1 ^ mil f- J^ nil! 4^>-jJL) 
( j p >j 4^jJa (Jj£^ 0^->^W ^JljLi-sV rftffr fl Jl^-IjJI c_j-3jJl3 :4J_4 <jjJL>* a^£Jj 

(j^Skj (jl LftLi *J^>-i 0^^* <S^ (jr^ C-K^J ^Lu-j*Jl j^^ Jj^j^a <ii mil J 
4>_i.^"i ->. 4_i_S ljufcj i Jf La] j i^j^y^Xi ** ^ j '^ j * '^j (jj^."I.T^.i*i iA S s_JlL3 4_jJU pjm<' 
4lLa^ (J^ ^3 »(j-dJLS Ja^a L^j Alstj aJ 4j*-jJlj a^ W<^ j^-j-L^ajaj Jj^ ■ " A jJL4j 

i^B ]iL-aL>- (jjiLscJ j|I Ja LJli f, j J^o-aj (jLS ,jjj itZjLLi_^il_j_iJ l_jj l ^ JjLlu 
LojLi-is I jl 4a"<r 1 (jjJL>Jl *LjJS j^L^j i^J^' j *J-H Jlj^ILjljj * ^^^J J^J^ 3 ^tij' 
(^^3 JLj>-ij (jLS^o (^^3 ?r I (jju <(4^fli^w jlj^J CjIj— a JJUC ( _ ;r l^ **-J-« j A * V 
dJLlA ^jj^^ f f i '^ , Ijlj^J ^j^j^Cj 4 > in."] ijX\ (^jJ ^jL^ I jij , JL^-1^ ^j^ 

4jjuoL>Ji ^jpj-u ^jjts J-S-tJl J^Ll^I j^I^j (jV 4jUJ ^^ ^ > * tC% 4^j-mJj JLqJi^l 

lIIJJ JijjLJtj JjIj^Lj uj^Vj'J jl^Ij oJLLa ij\S Ijlj ltjrt.,111.^ >Ji^ 4_*_j-li1jJI 
jut£. djjL-jfcj Ijl^ij Oj^j'j u^*^ uJLla (jL^ ^ij ' lAj-u^4_>J 1 j 4«*jl^J1 (^^3 

^j V ^fKj L*j 3jlLq^4 ^jJLI d»La^_Lj^jQj^j^ Lioi^ jJ i^LlIL^ ^jjuLlLLI iSj^d3 

f r v . , < - 




< nnj L* J£ jjfe ^jJLl^JI ju>.(^Ji jij^jJI Iaa (J^» tjt VJ (e_ajL^¥. 4jMj (j^ 

<",*jLS JJ^IjI pH^-J ^liVL>- £)1 £j£L JUu L^j3 £jL_3*jVI i",od uIil^j * LjIjLc ^ mi 1 n 

(^^ j j *f ■ 1 1 (j5L^l^ , JuJ_>o} j_u ,j^a \ &1^qI Ij^il^ j^j_S1 aIjLc 5j ■» i"i ^jpjj* ^3^ 

Ml H 

j^jqj La** ^ j-jua l \ 4-iic ^j^aIj (^j^-tiiJ (jrJ'jJ O^J -4 (Jj' Oj"' T ^ ' ^ cH^J -4 0" 







.SjLjfc-lj 3j^sLL> 4>nit *Lo5 ^ n\" (j^ILatj-i^ , ^l>jJLl <jl»lj-cl (_j->L*J <jP->* * JlJIj 
jl (j^J] j ,rtU ll j_stlj__3 <t-jzl ^^yj il. tj^_j L<*, Gr I_^_u/i (JJ^r? lKL^ O' J jL -4dJ 
iL»T ^3 i >ul ^JjJI JLi^^/J (^Js jlj£UI (JjJtf ^.H O^ *J^^' Lxj*LJlj ^gLIjj 

aJ*jl!I 4jj_3 ^l^' ^.ir^dJu ^jj tat ] 1 q^-SJI <Jh<» CjLxi-iJtjujuJI j^ji-ijl ^^ 

duL^ <^lmSL)j Oj-^ 4 » "^ yjjk i ^.jtl ^i^Mj i Huntington i. Is Chorea 

jJjuiSj^ 4jjl ^,lii tU CLoLSj ,^i>jJli ^jjjL_*j LflSl 5 m/J ^JhO 4_»^yL*j 4 a *%. j j 
^. i.*i.4^ 4-1 inn fl^rt I^TLj 4jLudVl (Jl <a"<, "^-V 4-Joj.c 1 jj ^.. A t ^a L^jT <*-&j*JU 

.£rL>Jl (jic jj)!c* 1 1 (Jj^-r< mil ^jp* (JjT L$J i"ii L ij i if^ -j^o jl IJU4J Jt mi n Vu 

lIILLa (jjilJa 4_jJ SJjl J-jLijj^Jt ^ mi *» "n ^,**i >■ 3jjj_a— ^ o I j| } i ii I jjri "j i j 




.^Ij-cVl 4jJlI 
Ju3 I i>ij1 ^ L^jI cilJj 4 jLU-^U 4J&jL>. 4_cl > it, Cj| J jIluSjj clJL£ 

Cm j "in It (jjfcjJll J J * JL ^' (*^J-? c?"* "** J' * ^*J lr^l 1 ri U 3^-jL%_jJI ^^^ 3^ J < )^> L_»jljj3 

^er^j^l o^lPW u*- 1 *^ r, j jN ojj-^ u^^e CH^" 11 f»^>J1 °L> J * ' ^ 

Hal iti\j 4-»e_gj ^jjj *< 1" a JLilal <j *l ^Jj — ^>^al o r 1 *LLifj ^>^->ol o r 1 j 

^j_a a J CjI <jf. Vjl Ci»<i *w J i^^uJLtl 4-jaj^ ^^Ja <*•<-»■ j" jJL-uSLjj CjJL>-I 
cAi-ojl aj .((AjJl t., <*sr < m! 4 >rj,a 3jL>. f*^'" : -ij^ ^* * Cr^- ^43^ - ijLC - 

jl3 Ljj tj-a *lj^i LijIj it.r jLiifcj (jl ^ltJ-^^ u^- ^*^ ^hL»*' o^IjJI 

4_t£Llj ttiJJj (jr i£. j-« Vt j '^"rtj aJj <c--tl i^U lA^' U-* ^i>^ ^' J Jj^- 
* £ aj_l^j_aj^sJ 3^-j_t^L-SJI f-ljJJI Ldj^ j <r Ljua-il (ji^>Jt «^j_c JJL^ 

4 ^ 1, 1 llJIjLo)) i^jj_j£LtS f * **C" , ,. ^ 1 <Lj-J*I oju jlIsj ij-L_u£Ljj <_ «"^>7ij 
jJl£. 3 a I ^ . u 1 1 j j r, 4_S-UjJLI dj a t^h i jl_>. in -qV 4_iLu!u 

-jjl 5j J -^ jl ^yjl q "ill Cilj I Mill ^S J— A Jfl 4- j ill JJ ♦ £ AJ_<-O^OJ^^ 

uj-jJ 4^4-3 jl <n"T 




<o^»ji j^. jJlc ) \\r ^u <yj ij^fj . l^-Lu .-.Url s^iau o? ^ 

L*jj tL^j^a <_m rnj 4_xUsJI JS-Ij (jj£ (j\l^j^ki\ ^j-* 4^->-^J 4-tlSLI A^ljJlII IjLA <jli 
Uj"' T '" f ^ O^L^-* Cr^ LjJL^- IjLA JliJL^jj . jb*-"nVl <_ylc aJuu 4_j1>JI (J a jcj 4Jjf 
4jj * <r> JLjIjJS i.tt <»j Lo-*a *^-Jji >JI (^fJS ^SLjfc ",ll ^j^ ua jkJLI rcJLI *^— ^ cr*"'-* 

^uaJ12j V L^jI j-A r* I (jju 4-c-LS jt^So SLjLoJ «^j^La j j r ?r «ila ^-j-j1 

♦ ^ ^Cerebellar ataxia i y>- j -^1 jj>il >a ^Ij.^aVl ^jla j„.^Ij iL^Uj 

(-bj^tj Sj^Ul «2LqJSJI» (jl-P cjVL>JI JS ^j <«CjL*KU» tjj^l oljljii 

°Li^>" J^*' ^j'^j M>^ ^^-^ <^^ ^° >^^ j; ^ u- j'^ o" o" j'^^ 8 
jjt u (Js i"i j-Aj * Fragile X «^yii^JI ^y^U) 4Ji£. g- "i u ij^y&l pj-^j-ajj^ lt^ 



<L)JL--*i-j L-oJLlc) jl *i t a j-J-£- J- 5 *-* cr^" L^L-" O^ olj *cj^ * ^ uiiitjJI £ya 
3j^o <-_dJl (_yic: "J^^-J 1 a J < rj i Lj^— <-" ^j-^-Jl OJ-^2 O-^ & " ' " L)^ (J-^^ jL>^-* 

Sj^O t_flj| ^^JJ ^m g ^. ^^O J" O (j-u J^ £l*U l_4jU_CJ . f USLx-4 L y&jX\ TC-J— U3J 

myotonic ^1*^ »t1 jj>^-11 J 8 !^ cdJ J <_«j «<n * \ ^ *j~lm^j*£j£ u \c (jy>- ^^ 
jl jlL^oI \ jii in j Ljj-^ L-^>>» j m'^ er^' 0-* J-^ cdLlAj .^ 'dystrophy 

jl <JJ— c **• u, rA (jisj^a £v° -*J ^ i*» f"J-» A^JJU £)J$*-£ £y* O' t4 — *-9>J' <j^* } J-La 

)JL_t__j <_u 4j| j\ i Ij uu\ A^Ji rtk) <_y£ <jlesjjj ^jj)S j, i ii (jl jc^-jj t^j nfl Tl (j-"jj 

(j^o (jL£ 'jlj^-^l (J^ 3 1 ol^ 4J? C^*^ 3^ >' **' ' "^J *(*4^ «^JL> 1 <\ f I j ^ i a 
^jl i_£^-ft-> (j-^^-JJ •(jJL^^ LtH?^^ Ct^ 4-=*" ' " ^ JLJ^ J*-^' (J^* 3 ^ J n n (jl Jt^^il 
LjJj .jut- "all ^jji^uLj (jr c_c*u LJJ {jjti Sj-jJL^ud CjLaL>- JSLfuJJ CjIjIjSuJI alxJb 

(jju C_flj^JJ>- ^jl CiJ *!CJ tjl Mi.tl ^j-u^Jj (Jj^a 4_HJ ^lS '*iv.^ * La- 4 (^JL^M^J (jl !■(>) 

' ^ ' •• > "'' L«fl J «r j .^jjuj-jjJI j if Lt-fl j ' ^ " ^TT^cj-" '"*^ ^ lt^ ?" ^JL^^i 

yr- < <i 1 ^j-^ 1 <JLJj— ^« q\ <_ i J T.J (JJj-J ^1 <-^J (J I 7T-«n til 4__JV ^jSwQJ t^j-u^Lj jJI 

_ 3j-j0 ^jiJ^LltJ U^jjjJS ^J ^ *f ( \ J J iLo JU>- (^1 4_Jj-^_*-uJ ££jL_S_JI 1 ^ j i^ t<-j i <i 




j j mill jJj^_lj5t_J I 4— iJft *4j1 jM JjJl-jJI j j '- ^ "^ (J_9^d ^^J *(j*AJJl j^,— -S 
M- 

Lt_4^uoJ VI I d"W * MM <J£ (^ t>^^ <J>^ tiiJ IlS jlj ((jlj^dJl J^Q-C *JL£j 

j^^JLI L_»^^ ^L^J Vj .ILSj^Jl <> <*£^J1 <yi Jjj^uJU ^^i^Ji 

*r mill *i Laj^l ^1 ^ Ix ,<U 3 ^ m ^ T> V 1_j^L>JI ^Jl-A ^L^ i^JLULj 

,4j^m cl J U,lj_j_>Jl L^i>s jJ-t^J ^^Jl L>l_iJI ^ Lai *(Jj^Vl <jt-Mf*iVl 

<>> Op 3 'L^J^J ^^) • j^- 1 - 3 ^ j-*^ 1 ur^J j^l 5-uiu f^Lul ^ o^^A 







{y* JjLc^a _>0£. r^JjJ (>J^I tlhi>^^' ->L>*^" (^ L*^ 1 &^ L *j >^ 4Jj^ mm 
.(-_ 3jj— >JIj (jit *M '^j "■ 4 < 1 j mi iM^-i-I S^_x i^-A ciJJli > «j <<ij .Cjljlj^JiJi 
CjLoiS £y» 1jI^£!j £)^y-ij 4 1 n -^ 4_jjJ 1 ftp -w| :^j_}^3 (j\j QjLSj LlkiJ 
ti-»J_^ IjLs .(j- <j^ <j-") J (' O^ O- ) *^L*-^ t>° 4^c>^*^» I 3 a j m £ f <j^ 
oljl^^Ul JJLC JU>J-^ 4 4-l^Ll^J j; ' O-" *-*^ <^L^Ij S^lj^JI 4_J^ JJ) 
I <j « 1 *m r - 1 (j-u ^j-a ljl^£j Q^j^Ijj 4 t <i o ^- 4_jJlLs jj>~ 2 1 J^-aJI Lol . JL>-I^j 

id 

oljljiljJI jj^c ^J c-ai .M 4J»? dU j >^jL3 qj)<j mi ^ f <j^ ^JJ f f (j-u 

JJ* <>a <jljJaUu 
aLc ^y"^. ^ AVY aLc £y* *;ljLluL^ ^(^JjJI^Jl j-*£. ^-JJ^ j-JU-uJu lLJLIA ^^f f^-Jj 

i4JliJj ajj j^rv oj^ -^^^ ^V I $ "Aj (j^* j WtnTl^ 2LajjJLI c^sLulj *cP^JJ l^J^ 

(_yJ9 aLjI "^ '^ A 4jI tj**Mnl -i^>*i c^illri'j (j jt ^^j LcJ ^ijub Lf^LiJ ^aLG \j k»<* 
^3- £j£- (±j-36J ^Ijjl lj^_*iiJ (^^' *iL^i*JI JJ-C t_JjJi_SjJ ,t—tl 1 "'Cl.l m^JLJ^I 

^y» jl^>.i^ . jl^>.Ij 0^ o^- ^ , ^ la (J^j * 4jUI ^3^ ^ ^^v' aLx jll^ q^ " ^ *<~ ? ^ 

tJMiUlj ^jiKt j >. ^tj-fl IIx£La ,(j:j^_*!ii_JI ^j^j >ll ^ <jy* A * * * * _ "\ * * * * 
&{£ I jjj i ^ \oX aLc ^ fj-^' *^^ bj 4 -^ c3j j -^'-^ ^Ao^ qim i.hMj-^j 



i V ta\ (jj&* J'-^-JJ Sjj) <^TI C f.U->- L$JI ^4-3 tT 1 (j-« tljljl^£tj 4 j miLaJI 4-Lal ni j II 

^j 4JLi> J£j ^y^rUA djLu^ ^r 1^ cjIjI^£s ^ J^^ <^! J^jJI 

i^ysj^ll 4_l_ju-oj*J1 CjLa^LftJl (jl-*!Lij '6 i^i> <it ^J-cuSLjj ^J^ <^\ *\>il CaaAJ 

(jj* O^J . CjLa^Lc m£ 2 1 j "■ ^ * 4-JajjJM 4jjij ^LjjIo J) J ' "J *^*^J JLt£, 4 ijM 
e^MitJ 1 <j << t j itlilj (jja oLoM-C 1 $jlr Cij gh JLJ3 SljJLI oJLA <j^ ^>U 

S^jjJL^-jlaj 1 jLxa iJIJ-caJ < ^ < j i In 1 1 <_jL>»ij S^pajJLI L^JJlI J-A . a^jv LjJlLui I 
La L^J IjJj-oj (jl ^Lj-La^/1 i, > i -*i"i j *(*I^J La ^1^. L^jI tii'i »*> L^al C-JL-SJl 
Ji^^f Sjjjai jlj-fl^/1 I^Sjju <j] ^1 p^"i-wL>. J^c Imhi Ij^jj t4jij,\ rt'iftj 

4 > -fc.Lu3 c ».L^- j ^ -w i5^-3e_>JI SljJLl OjjLi: jj J Loj . ^jrt^V in" ^1 U r | (Jjjfc 

L^J ->->jJ $ L^J Altl^ IjL* * <-j^)— j "< 1 11 <t> 4 1 mi 4JL>* ^jjS (jr&J 4 * *3jJ.4 L^J 
tl*jLS tj^oVl Oj-m V9 .«4JJ ljbfl^>.» ^4 nj,^ir> tl cloLwLs .tfjJLfl La fLJaVl 

L^jjJ fj\ cr^-p ulj q^>j V 1V1II ij^- (Jl mi" in L^Jl I ^"<nj h \ m! CjJL^ jl^ SljJLI 

i2Lflj|jJI 3jL_ui_t-tJI 4jL^JJI L^JjI ijiiJI j-jjj Sjujuc ^Lj-lLI 4 m iiTI Jub ^^ 
^ji ^* <^^>*-u (>IjL£.VIj L*£L>- **^1>J Cr^J «4j<r»jJLI 5^dLaJI (JjlaJLj L^JjJ Sfj-lli 




jl j"^1 TcJlLjj g-ll^r 1 <j_a 4 J i id i (irw jail J-Al liJLlA (J'ljl^ i.«t_Jlj_4^l fr^jjJI)) 
La (Jjua-51 O^i ** '-^ AlHJ 4_jalj_c<aJ 4_jr j 1 1 T L) ^jjiLiJl jLt-xl-B i Ojo a (j-^>i 
^SJ^ ( 4_LdU L*JlL! 4., a, ts>^ ^Jb 3jj) mi a ^ j.r. (j-* jl >j,^ z! a *(4-£J 4 i .lju-LILi — « > > ^ j 

SljJLl cuL^ .r'iLc ^Lj (j^tjV mi "ill (^jjl^ (*^-*j Lt4jL>o fi-ij^uu <J£ l5>^ ^j^->^1 

/*JL£. (j-XS Cj|j_Ltjj jii<1%. ( j-« I JLJ^- 4 L^-oLo| (jl ^^j^dijJ »(»ljJ Lfl (jr ic L^jj , V H **< «*1 

L^jLj LAj1_p*| <j-a l£jJl>- t^l tiJLLA Q^SLj ^jJ t3jU_t*i ^^ cr^J U- 3 ^^ Lgj-fljjca 

** tow 

IV 

L^jjJ <jl LoJ • (jlajJtl I JLA (j-a 4jUI ^ pj) < m q ^ 4jjJ jraSLi Ju^l ^ La S dilji^ 
i^jlilj « jl mm a 1 o ^ r a <J£ (JLaJLxlj *j <i <n!l ( j-xs jl <jlJt,l ^^^ 4jLa ^j.a z\ <t " *wl 

t^jS 4jLa (Jx-aJL ^^Jfc 4jlJtl ^^ ^ '" ** ^^ (j-* ^^^0^' l^j" j mi'i C<jL^ I jl La-C 

. j ft i^> JjuaJLi jl 4jUII 
lJl£j a ^ O^i ^*ej 6^1 c<»-LaJ' (J* O^ 1 >- L L M < S -ra ^,-4-u-jLj ^^^ui *j 

(jl jj^. dj^ >• r jjj i Lfc JLju dJJli ^-Lc- Ca^ajLJj *(jr* *^-* 4_IuLji-oL_fl ^jt.,,", <,rn 
L^-l£ J «rt"<< "II ^£5J O* *! * j J '" ^ (j4^ SjJLaJI 4Hla£.i Jl^ iajjLtsu 4J Jujuu-uj 
^ j Vt " < m j V 4 (Sl^a ijj i S " Mill 4JJ)J ^ j W\ t ii J (jLS 4jI <±< j *w t< <j ^vj j j m a 

tjl <^H <J-A»<J^^I o^ - ^>^ '"^J^ J-^* 3 L-a^ jl .((4jaSL>Jl Jlj^j V i^c*. 1 aj^">- 
«S 4ja- Cul \ j j j t"i (j-i^ SjJlSJI ^-iLjJ^ c>^ C 4 ^ Ol 4-ji^li. * Cjjj q "m » ^<-^ «_£Ijju 
t (Jj) **l ^ M < ft (_p3^-4J <jLuoVI ^ t^> ^»-t OJ f *°^> * " J (j-^ f J^*" ' "J ^ * A*\ (*LX- JLLa 
1 jj 1 ." ^ i JL5 /ffi^ ta ^jj^j-Ti^tl tj^-lj t3j <ilr>Tl ^jl mij jl i"< ^>M-^ ^(j mi a\\ (j^j-C 
y jl n VVI frtj^J itnii*^ 4jUII ^^ ^jji^ Mir ^l^a-^ ^\^ ta jl_ILi*lj . 4_fljjJLl a Jlc 
^jjJl JL>-jJ( JJLC jj? (J^aJLst-j La j 3 Laj ^ n a tiiJj ^K ^jjj ^^ r £yij 
JL^jJLjS ig.1 mi Ml JJL-C Jl "< jal 4j^Lj iJLu Ij_^j^aj VI IjjLUcj (jl ^>-jJ 

a^jjjJu a^JI <i"nl (j^ ^-"' (0(3 MMitU Qjl* miij 




^ oj^f ^^ O-^J j>-^ j k ' ~ ^ * oi>-^ <jj-UI>II o-^ ujj -*^N j 

d 1 1^ mi it 1 j »_j>. I jJL I ' ' **■ ^ (j^ ^."u^- pfl ill I * j <_v j i\ j j . a-^J I nt*i I Js*. ! 

' * '^** (jt ""«lj AUtl ^jj ^jJIjJI LjJoLit—fl Laju^I Jj_5_j-a 3 ^ . Utl 

4jJlJ J_iIo J_£_» :__UJl_£ (J-ujJ ^— «Vlj . ^-ojJLLj j^jL-Laj JlJ_ ^SJL-ilot 
7-J--5 4_dj^toj . I JL>. < rtl'Vo J—*' I JlAj i 4Jj UL I <___) (j* i ii *w>. ;j-« j I <i" *>»| 
^j-ttAiil r U '** -*->*J .4j_jlA 4 j i tA t ii >■ 4-ml mi-w LJaJt (j^b jl j"ivil 4_5tojJ 

^ SJ ■>-*» 1 jJ Lc^a VL_v ^ mi «wj (J^jjSLj a^-jLb i c-j Ljt-tfa_xa j jf A^_Lala OJ&4 
♦ L)l i,^i a p ^1 AU (J^Lj ^jLj 4-jljjI (^1 JL^-lj 4 j_i.ii m VL^-IL^I edLL-b (jLj 

4-j_- t ^ ** Vj 1 4 *r j i T I <___* ^jl—t-lil Lg-Lo L-o-iJfcjV 4 i^IL-v 4»l n "<->■ j j '* 

VI i 1 <i jhr LiLi^ o-^ o!j * fM) ' J ?^ 1 o^ I J-A Ljj-_^juj , 4jLl_l_-. J_ii--_j 

iUjjL-S 4_aj-»-d : 4_)l£UI JuJL_ti £jj fj^ Lul JU 4Jaj *.a I mW>» j Jl-S 4Jl 
^^yJb L^ujj *4-tl Mil *hjjJm cr*-^ 1 *f i*N. A J _$-UI pJ-i-Jl _,)-« C 1 * fL-J 4^j-«, A (^j-Aj 

( _ ;r -C jj)*! t \ I JUaC plajj,! »l n 1I1 jl (j^--->-> (jj-S I {fi\ Cj jJ_ l^j jll «_£>|jJ! pLS 

C < (^ (jj (jH->* J tlr* l**l A"t 1 £j_ja (jr^!^ : 4-LjL__ j I < aSo j <- *" ^*>j ♦ CjIjJj-o ^ mi C 
i^^-il^jJI * J^" "it Vj ( f mitt A i 1 m t (jl » J^" ' " > <"* J^- iSjJtlljl 0JLA (jT (j-t->*l 
L^a I ^ j^ (jj^j 1 11 4^j*jiil ^jl JLalLcl (j-i-*l VI . * . 4j j_t-a__J I J-JLj lj-jal (jj\*< 1 » 

*«j-_sL_*JLl ^ 



tuU 




£jlj Mi til QJ~" ^' *— >1 JMtLftJ J->-ljl (^ SI ^ i ri rt > ji \ i X JJ (jr uujlj ^£. IjUfl 
Ij) < 11M m! (JJ)"lfl Lfl <bj llj *_fl (J""^' Lp A ^ ' d" *J^ '"'J C7^ 3jUjL£. Olj^Q '"' ' -^ 

j^ylc 4 00 i^a ^ < ii tlj OjISj . Lkai*- ^j^jV mm -i^-J jlii. (^J^J U"*-^ t**^ ^"J' 

pi 

LjIj^ OJcjjual (_ylJI I^jLlajj (j£ CjLil^lllt o JUfc (j-^l lIo-jTj .^JLut*. JLoa^l 
(jja LT ^jl 4 -Tr.j" ctl CLuLS^ .{(jjmU <llxjj^ /«-^j» ^4-ui oljJI jL^£.l JjI'ir'J 
Lg-jal 4"it It (^ JJI 4 1 (i n 'i jws-jdl {ji\ ^ 1 mij Cit.lt j ijL-jJL>.VI j— >o aJ (JAJl^-ll 

L&i£ (jla^ll j^Vmi LaJu£. 





& £^$*$£ " 



joJLi (4_j!jjJ1 aJLc c-J (_yfl 4lftj a 4J0I mm <jjq 

4Jj1d l1 *r <lj 1 fl.lif 1 a j— lm^-a^j-£ i^j^- J-^\ CX^- 
La 1 LLo JL>. I jJ 1^ . ^cp&uaJJb *^J$-* i,^ ( . ' J '■"■* ' 03^* 
c-jl <nj 4JL>Jl tfjufc (^J (CjIj <i U <L*Jl1 L)>^J <j? 

oj$3 jf Ul 4LJI oLl^j .-. JjQaJ ^jlj-3 UK i , , , j. 4 rL u^Vt" 

. 4 or Li ji d.My.A t j <i U"t ^U mil (^J^. <<ji_a]1 

^JL* «-,,„ J 4-JSLIU «^jLiU JJ.ru I Jubj *^ ^ SUI ^*^ ^ Ul 

ijU-* 0*3 O^ 1 ^-^J ^L-^if ^ fJLc L^l jjup^ 




4JL%j t-jLuaj 4_L*_>o Oa^JI <-^-*> {j* 4_t3LfT 4-»-jJ Lr^ 1 ^ J0 <- JL> >^) 0^? (O-ILaj 
CjLu->J1 j-jjLj <jLJ3 d'uhod JLt£, JL>-^J V CjVLx (^^j iSj-oLx^ SjjU 4-xiljj 

. l_La Jo^ljJi 4jlLLij J)lt"n L*o3 Jljj^S ^^r^ 

.3j->JI SjIjVIj SjuLiuJI JoLuVI r*jju3jj I (j mi (jd« j>-^ t< ^H'JJ^>^ c ' d-^li^ ^ '^J? 
1^"<0 iiij ^pJI 3j^j-*aJl ^c 5LJ^ l-^^^J ^'^dLHJ 4 ^y^ i-JufcjIj ^1— *ifl ..Vflf.l 3j^j-o 

i^^to^ , JUJLI Ijla ^ trial; U^» jju? ^1 J)3\ jj^il ^>! ^1 ^ .<jVl ^^v 

^C ti4jJL>Ji jja-<aljl L-ajaj*3 i^JLlJLj iSj^o (J£ ^yfl Sjlaitfl SjjU-'w ji^aVl Jjl-lil <jt 
(JjjjlI JljSLjJLj j-Aj i4JiJLj 4-^JLj <La^_3u JJ-**u Lua^a ^SLj a] ^jjj i(j^>l^_j<i VI JL>.I 

c^jj jlSj .SjjuuLo oLl>J Sjjutlll cjijajlaU ^^ jcikua-o Ijlaj . Pleiotropy 

j-jjj L^j <lruMi \~\\ j*jLSj ^-aI I i*t (j '^ tCjLu->JI (^ 4^JL> ^JjJl L^a-*3 J.JTT-" ,<-<ij 4j1 

^jl 1 .1 1 1 dj ^j .^uAj^jjc ^ L« 4l>.j-fl ^^ (Allergy) 4jAH.nurill ^ j^>-1 f-jj jl 




P9jlu£0j3 

Jya jj I ■ \ "*■ *i i nj .^oUll 4-jIj (^ J-f>* U' ^ J "»lj "Jl 4-jj foil LLo JL>-ljJI 7k-ajJ (jV 

i^juSj 4j^j-II 4j^ju]1 ^1 ^jjJI ^jjjljv^-Js ^j^H- 10 List-jj-dl LiJi q^juLUj <jjjlJI 

.4-i.t^ljJI sLpJL IjjK ^if^jjJI (jli l£>>! cjUKjj 

*j^ l$K anaphylaxis 4jjI^£.VIj allergy 4 j. ^lj Uj^SVIj^jjJIj . Lo 

-A ^y^mi (2r^j-^jj-L>»-M fj- 1 £>* I 6 ' " ^ *- j ^Al>-?^' LajLjj t-jJ&j \jtjjj>. jJaj 

XjLu 7"jlj-JJJ '4 j in in *^,"J1 ^jja pjj 4-Jjd 3j hi r (J£ ^jjO jnV ni lLJLl&J *(^) 
(L^ ^jV O^ 4_5jLuaJlLj ( rtj nln ^jqil iii -vl ^ *Ijuj1 t>nl"< ->JH jljJa^l ^ tiUj 
4_btJ 2Lc.jJ £yL 7^uj 4J£ ,„ \ i » «y 1 1 Ct-L^a ^>*LL<i jL-i^l (jrJJ Vj_jusjj }L£11 Lr"*^ 

4 j mi in t j}\ CjVI_>. ^ mi n" (j^ tii>-^*^ f ^^^^ j j in <i") (jr^- U*^^ 1 «?ijl 
^JLd-J J^JjJ • ^>^" -^-0^ 4jVLw ^ji 4Jj^a cdJIi (^ Lu tLhljLrr'M La J-?o 

*Cj'j li ii j miT j^yfl 4-jULl ^J3 ^ » \ i nj (^ I Jl J-<_uJ I Jj_dJl i _yu\ i n"»i 1 4 j i iM CxJLdJjl 

" L->^ a SjjJuL-a JiJ d '"'>' ^LjJI 4-LduljJul JLjlj cIjj i"i > ^>^>-l 4_uj!jJ ciJLLAj 
?r i i^l jJLfl t<LaJbj-U-« 3_iL_33 3^J-1I ^*^Lj U' ^LS-jJl (j->° 1 ^ 1 11 n 1 4jwjJuLj Jl^Jjj 

cjVLstj < ij jUU ^1 t-jLAjiU IjLut.,." i^jI jJjl£\j tj-j>il I a in ^-i-^1 (j^LJI 




juaJI 



I))— 2j' CjI JU tl ( n ^jj& iJJ_jjjJ^J ^jL^Ojl q Q i^ , J^J CJ Vl_J>- ^y <1 < til A^J olj 

~\_i_3 < rt i <-> j i^ <«4_i»i_LaJI Sjl Lt II » 4jLl£ ^^ ,>d>^ tl^ N '^ * t^ mi r A_ouLlII 

L-jJj^C j^ol IjUb 4jl ^jjjJjJ jJLZLclj i^jjJjJo ^J LufcO LLL>» 4_Lfl I Jrt ill 1 <pl 

(jdJj «uoj * Ijjt-J Luflfj-A ^jl^ ^pl 0' rj^ 3 ^ ^* **-^ L>^ l 1 -*-^ djL ^"J * ' ^-^ 
^jlj * U^-<-y O^-Lh? 4 j i n < n >■ *illj ^J>JI o' (jrH <J^"*-* ^^ L^g-IL>.VI 4_i_£ (j\-& 

. J-ijiliJl ^Jfe 3jL>-lj 4_^i^ i ^B c_< «,(.<! II 

L*j» Ij^-jJl^ (Jii? LJLJwj I i^trit a J) mi m i <ij S ^ybJI ^j^o p^_i ^\ (3^3 

, 4_j_j_x^i ^j^.|jl^«j 4 [ t mi A*. ^AlJua £yt a-qjJJ O*-^ ^4-) L^^M— j-uI 4 Ji mi n i » I 
< i i mi JL3 2LuLc 4 rt i^i ^jL^JLlI <j! jc^wjJLI j jf. ^j^ 3 J jL -ri *^J-^ '(jr^^-^^J 

frl^gJ! ^J I— )j> i ii *MJ t *lj~ mi^LjJI CjLfcJla (^JS Aj>-"< MiJJ CjLL>-LfaJI CjLJl^_>. 
^& CjIjI j inj^J if I (j^o 1 ^1 o,"»- dtLx>.LuJI tfJLA (JJJij>.J C < t-i Xj (j I ^J- -0 £*JL>- 

J^-^ jj^JLI 2L^v 4-^.jj oL^ c5^' crLD^-^Jl (jf ^1 I Jm> m;j!j *^>^»1 

LiJi "lA (j I cr^ *->i>^^ CH* ^ '■" *"' 5jL>> 4JL>. ^1 i4jLx>- 4-J-^J ^(Jj-^ A 11^^*1 1 

0>s 4j A>-*-» L« L-r Tfcj (jjl£ Cr^J t4Jj*( <Jr^H jl it It <Jlt£. 5^_cttJ>- dJ^ i>t *^ j-A — 
Lkl^Lfi 3^ mi -nil jTeT<*ifl (UpjjO 4 <7j\ a <— ^>^- (j'j 1 - 1 ^ Lr^*^ filu) LjJl mi""wI 

if 

, Lu^juil 4 jlr>r Ij Lj„U>-Lje-m ^j^ 




|B9AW£0j£ 

J£ tjr^AJ ^j^J I jUj 7"J^ J^J^V 4^4jLfl 4jjJJ 4jSu^a jI 4 it ^ y \\ UjImjj 
^LaJLuaJl iJj^JI <4 n iiaVl tj Ufill i^ji-j^Jl ir-LaJJI i_jj-lj*- :3L^_>JI '* jl — ,j 

4j^j1 i^j^-cLi-uVI tpl j j^> jl i^jLptj_uJl <jL>o *3jl j mil A-iLc t< « mi^JI *4_ujlaXI 
3jL* L$j 4_-*jLJ3 g j jj*^ * Ji>^ Lh^ £>» cjr* ^-^*Lc- OJ^d f>*^ (jr^** J"^ twljll 

3^-*U 3jj 1^1 •». C.t.'r \ tr>] (j^Lft! (^ SLstJi 4jVLv j^gis <j-* < " * m L*^ *^fj-*^ 
u-J^l^. (>jr 5 Jj_>-jJl ^J Cjj^to 1 1 *-f>> 1 fl 4 ml i5jj.t ^ 4-jjjLja tiJLiAj *Lrli*^ 

jS\jX\$ i JLjj^ j^ 1 l^-*' dl^J ^ 4 n j n ^J 1 0JLA (j;JJua (jl J J . CjIjjj-w j -*■■ * 

j^jqI I _l& 'OjOj^^J CjIjI j <»T1 *j!j^jlj Ijjij ^>-"l Lqj) g-f (Jj^£j 4-^j t>> >J| 

lLsj^. oJ La Jl_>- ^i 4-ijLLajft J-^-^ 1 io.jl (jj-^ J^LA^ d >^-4 <j£Jj i^iij n.*> 

Ij^-i in) (j V 4uudj-c ^*S1 (jjj^j i4^a^jJ1 A^ji-p- ^ia jJ-iJl ^j>i (Jb( IjJ^ (jj^i*rf 

; |g i^iii ^jniijjj 4-aLaJI 4jt_i-aJl c_dj^j^t> j-flljJ (j^ O^^ 4iSjiJLi (jlj :^jpLt ^x^^jk 

j( Lpijj (^jI^jo ^ujq^ a^jJLjI (J^LjuJu (j>i (jl L^-J-fl j^IdJ iJjJL-uJ^J (j>i L_)j_aJL 
{jtift ^ 4 i o(Ju ^J>JLj rf^^ "fiLcol ^Jl 4i "1 -k1 (j^S-J ' 1 j d^J tjO^jo (j ^ -^ Jr , * 4-<-u J J j— til 

4_JLj_ujJ I ' ^'^' (j£ ^ J 13 JUJJj J^LaJ^ 4 i.iuJ J JJ [ -t J °t t AJJ JuU L-«^J j fl-j^-3tJlj-yJJ 

CjIj i«a«1l L^p^Lj 4_t-oU>- iLj^j"f\, ^ l^J^J J^-^ (j^ Cj^ 4^^IqJT1 (l^^jAJjj , 4-ojL-J! 

■1 

aLi V " (J jl (j^>- ^_ya (^^LUI jL^>Jl ^Ijj^l ju^.) j j " "< <.n't ^Juij «4jjJaiJI 
L^ji jUjj>J1 (jl Jlaj) iiJT £.m\ jL^>JI ^j>i ^-^1 Ujj^ j j"< "c f 11 j 4_j_LujjJ! cjLvL5lU1 

4j_U ^ (J "J* J ^JJ' ^yjlj^Jl (JilLji (jLa iJ^VI 7t-^J 1 fbmi -*+\ (jt Ijt^-L^ tl»JLJ*j 

5 j j k * aj^ tJoLoiJJI 4Ja_iU9 TlLi 4_4ila_LA 4-jjJ ^jjl^j iT-LaULj ajlIoljj 4j*Jojla d ^ ^* '/+ 




^j-4 4jj-jJ1 L^ j ij ) AjoLu/jj Kt I t *n ^jl «x£^Jl1)) L^JLt-^u 4_1j j )JclJ 4_xC.LLLI LuJ^->.t 

c-flL5jJ £>^jj *u^j j^ JV3 ^^Hjlh-^ (j-^L «** ^ 4JLv (_y9 c<.U.^ LJl^-iia <j]Lla 

Lj-jjSL) JjLuixLuJ (_yic LajL->-J tj-A tUji.iM £"^Lu ^jl^lo!) JUi {J ^3 4j^JI CjL^JlII 
Juua j^k < jr Lj ^ r-LdJ tjLLjJI ^^ jjjjIjJLl Ju-a^Ij J£ ^ n 1" j .4jjJLxaJI CjI jirt til 

jjjuaej i4jjJeaiJl CjLjjua_*Jl Lj^-jjSLaj ajjuqIJI jjjJo (JJ^ ^^ ^^-^ SjLjILujVI ^° 
. J 4uj1za1\ CjIlXusaJI LjJJ^J *ljj f ".itj 4.4-At-U jl^il tilili IjUtJ <jjl 



jlM-l^J j^A ^Jj^l O^ *4-SjLl*JI 4jji Itm 1 1 Lc-j.) 4jLuu3 t^^>-I AjjJaj ^jLuj 

*\jj L»jl^ IjJj .^tLUI jU>JI Js ol Jujdi c-ijUai ^oaUJI JoLl^V 0^1 

JJ «*«>■« N cr 1 ! IJJ-^>1 J-^^W J 1 *-^ L*^jO CH^I L^J^ 6 -^' J '^ «N or 1 ! 
.4j*-Liiallj 4-^1 U^llj 4_ilajj-iuJ 1 j S^jJLuoJll JjljLjjJI £y* qs\\ V>lt JLuailL 

(jj» ^Ju <".r>- i.i^IJa VUcAjI J^t C>j rtj ^-d^laail ^JuA ^La ^Vl Lai . JaiaudJI 

jjju U-^J 4-iJa <M u.) o-=!>^ Cr^! ^Q ^'^ *-*-* L)^LH *Li^^^ c^i t^^" 3 ^^ 
La 4J ^^a^-B 4j£LJj t ijr £.mi rt mi ^11 jl g *>» L^-j (J.c- t i (^^^1 JptjJLaJl Jf>->- 
i 1 fij, ui C-uL^ 1 41 3 a i>L£JI (jr-4->- <jjft 4JLv c j^» Lo_fl tji.j i5^ JUk ^1 4 4 r JU 
^j? f.jj.1 J irvrt jim L*-£Ji l>^J t4 nh II 4-jIaj^-jJl SjijjJL 4jLud^I \ ^j ^ MilVj 

SL^ldj 4j c-jL-oj 
Jol ajjI f3ljJl (jy-^ ^jA ^- t^i 5t— xlL Jol pj^fl o^ L^J— *"1 ^i>-^ t^-iL3 

j^ u>«Lji f^^h> 03^^ oj^l J^'^ o>^J *Lp^M jij^Vl^ :jUjjVL 

j^J^I 4jjJaj cdLufc o^ Cr^- •S J ^>^^ ^^ ^tj m'^ UjJx. Jl2 ^jiJ; ^ JuLu/j 
^jjLC c. 4.j c 11" (^pJl 4 m^TI OLui^Aj^-LdJl ^jl i^^y-A i^j-3 S^dJ * 4 fij rt^>. ^lc ^j^uujJj 




pjjjjJjOjS 

^jJl^Jl cfl^JU La£ i^-CJ^ja (VO^-" J JL * J, V 4_fa*jjdLl ^L*5 (JjH 4 3,lj M L>i CjL-uJ^Jl 
O^LflJ jf 4 j ilqJ J>L ^J CiliLiDl ^jjjJiyi t^j-i^ (J^M Lot ^Llj^j-u JL44 

i^jja >jI££ (jr^^j t_>L^L 4ji>U *4_uIjujjVI ^^ojIjJLI ^1 L^jLuJi (Jj-^3 ^^-^ 

3 juj£l SJLua lULLA^ , ^j^Ll J^J 4Jj^J CjVL>- 4jLj <CjNj»Jt-0 Lr b ^_9jju La * ■ ■ . ^ 
ijj^laJU ^ i ji n 1" 1 1 ^jdwj j>-; .a 1 1 Jjua 4-lj^JI CjLojjj^.dlL iJj.jflJLaJl ^}j ^aJulJI £^ 

4j^Jcu j-=^\^ -^j>JL) 4jLu3^U jI.i ■ I mVI rjroa. respiratory syncitial vim* 

JL-JLl i-A 4 " II pi 1 11 j \ I (^3 < ji fin (j^lJl Lj _i ^ > 1 L i^jJujlII (j! (^^4 0»jlj 

(^jjJl Jju^a Lj>-^ LpL»j J^Jt>v Li^^ii"*! j1j>j c*jfa±^ol t>«jll ^lc. UrethritiH 
LjLjjJiUl ajut <j^o jj5jL5Jl ^JlitaJj . j <nll <j o (jJj I <* jJa ^ CjI mmu.^*!) 

<_r* ((^ojjJI CjLLjj^w jV jLjji <j3 >|>Jl U^ >* *Li1^Lj <j! ^j-*U tj^<u V ^jJi 

^jlaj tmast 4_IjjljJI L^jjju i ^ ^ ^U~ ^1\ ,*r,^A~ ,..^\\ jl^li ^jCj t-j-Sj i^l^JI 

i^lnjrnri xlu Sj-ti-Vlj *4_i£.mi -A lIj! xjij^ujA^ (Jjy-0 L^-t^ La L^Jjj^u jUj T'^^ 

Jl»1jl>. V I jj^ja JjjJLxu jh^Js 1 4 ">t„u i (jjJJ <fi < » (j-o i^j^jsj <_L3s^Jj_u 4l,oJLm I jSjfc 
(^rU^jjX>* £c^£j^>- Ajjaj-Aj ^c u-j1 imV I JJuu jj-jJjj » 4J j ^ t o 4_L3L<juj Ljj-3 S»jjjai 
I4JU JL^Ijil tj^OJ iSj^jj^ JlSLJul (^3 (^jQjJ f< <nj^s Jt4 tjroj^j t JLA3 i^^mi -A 



rAA-jJlin - dj ^-"iti ^_u.' tii ,1 (jtjJ^ -lljJJ :<JLt1 >Jll f 'I' J 




wji^-U! i±xC Cj\j-t~u-~». <oljj ^JLflJ JLfl ^^Lie-il^l JL>.1 JU£i jjjl\ fj\ ^ f*£-jJI 

, ^iLlI' -A o^J^jj^JL^ 4_*ajJa_La i li j mi m : lgi mil 

t4 jr LLo -iljj CUt->>iJLdJ (JJ^Jd o^^' U^VJ *(jrt h**- 4jL3Ujujj P-jJulajo (^^.LJtl 

LIjU ^j-^j of (jJJ >^ J^P' u' * * J * ^ C^ <jr^ J- 5 ^ Cr^ ^ J-^J 

ajjjj>- j-A £pLaVI aJufe JL>*lj . SjLuua J-J-C- *J | JH?"*V 3j^j£"La 4j^j^J! Cjl^-ilaJI oj^ 
q/tV <7i o-« ^U^i-taJ <Uj-&Ld Cj-jI£ L^jI o-<3 JLJ2 iLj^jSlj qI*i r »J^J I ^ ml Sjj^Jtlo 
"^1 iLujiaJ Ljt-*J L>-LLo 3^j*>acll o> ch° <*A>^ cr^- *3dP^ ^L" 3 ^ -iijuu-uil 4jjJ 
Lr*J * Jd>^ ^jt^lj o^'j^f C^^ UJl^u o- 4 *jUI ^ oJ>iix. Cr lc Jj*>j la o' 

(> l^>fl YV * <>» f-i CjLu-C l^*-*^i ^^j^ 1 CrH >^^ >^ ^%^ ^^J C^ 3 

^jjJL c_ jLl^j 4JjLaJI ^Ij^l jl^-1 o' c?^ <- *,' mi! I ^ null j^ t^nJt * Lajl>.j ^jt 

Jjljo CjI <a K ^rt a JLjJL>o (^ 4-Jj-jujus '^j-jo Jj j < Lub (^MJ ■ iU 1L Lul Vj 

4Jl>. ^yfl La! ,«3jLi/» (JI>>.VIj 4-oju-jlU oj^ D^-?^^ p-uu i^Jt^] o' ^^^j^-j-j^J j! 
Jjl*S iM^j-rae-JsJI j ts\ ttl ^1 UjLc I jjj .r-^juajJI I JL^J I *ilU« o^ >^ ^^ ' &^ 
CjIj.mj-w A^a 4jIj^ qIHi'i (^yCLoo jL^_>. J^-^J ul"^ i L>^>^^ Jjl—tu^j Jl^jJI 




fO $M»$OJ& 

jL^JI Ijla o^ l^b * UliLJI ti^L* <ys *U3 ^pll 4J£ji1 i j, nil cjIj-Cuuui 
jjSj OJJJI jIj^VLs . jijujdL j^. til 4_lo^-c j "i <S ^^lt Vi oLm -^ f^^JJJ 

<LajL<La jiSl (J«M-?fcj Lm-B AJb t4-u/L-uj>. ^n AJ <r 4-lcLUI -A (J^^uJcLk CjLo^JaJu* 
(d^-txVl JjJi*JI ^ C*Jt-Jaj| ^pJi ^ujfcLaJtl JL>*b **-^LJ^ b<n.i! (Jj*£. (jljujdl j^)jJ 

Jjj^ 4_3e-*jjj- J o CjLlxjw 4_ul_4J lJLLa <j"J » *-'i> ji <*i r. 4 < n <;->• Lo->b * ' ^^b ' *'» ^ 

i>> J* 3±* ^bj < ^j ^ ^^^j^ ^ J$ jjya jUjIj <*^j (o) fj-u>y>jj£ 

^j^jj^jK. <j! 4rijrt j w t_j| in -nil ^^ ^j o i JVn V (^J*- * I J-Aj * ^ J ^ J ^ ^^-"J^JJ^ 
Jlj^ jLL^w l^t 'nrti t4 jl o ti l <ya tilj-Oil *l£>^ 'lt^^' -* tl^b-H^ t>° 

4* •* •* 4* 

CjL>-jJLj CjLuj>JI & J-A J£ ^*^>J 1 3 itflJ.J (jl (j^L^J >J>JI CjLuIj^-3 . ) *±jm$a$j£ 

4jIj^J| aJL_£ Q^ rnSj-a (*L-J-Ij < ^'^>J * b-J < S 4J Q.n,<j T "u J j in 1 4J ^J^>" (J^J 

4JI Jj ^£pJ jIjjlL-uVI (JV 4Jm J^>-J LaJU£. 4-um'^Luo Jjtfl Jj ^jl^ ' "^ Jjj) rt < nMj 

Cj VLd^a ^u»J— -wl <_ r" Sj * J JlaJI 3j j t-i^> ji 4Jo^ii_a CjLlj-C SjLc ^jj)l^ t "i i nj (C-Aj 
CjLuj*.)) tj^j «4_dlxLa tilSLaj)) jj^o Ij^Lut 4 j iUTI O^L>JLI ^3 4_lIL*J_c 4-lj.ITi^I 
aLJI I o A J n *i <y& jrtcJV jLul jl |Q^la JL>-b U^J .((^Jj>i-ui£^l ^ya-UI CjIj 
(y^jLki! aILlII LwLdJ Ls Ij-JJ^) *fjLitj« 4JL 4 o ml j^J Jnr.f JLxlj 4 o^'tlj i<4 ^ 
jJLu cdJj fcju 43jLfluo ^j ;4oLulJ1 CjIjIjuJI ^ 4J3^uaJI 3frl JLjJI fjjd <1 ^Jtfu Uj 
i^& ajJjua, 4 tri ^ Cjj^Jo 1 a, 1 ir jJ^Jfl t j, r n ^"u aJj *(^ JJ c ' n W^<3 fl Ij^^ 4^-oij mil 
t J * ; **' J ^ Oj '" \>^ l^Lmi"iS| £>£. t^L»JLi_A ^^ ti ud Ju>» j 1 < ^"»r id ^jjo 4 nj ^ to 
. 4^.1 jVI ^Jjd 4-ipe-uoJI (jjfl ^jSLut (CJ t4 <ij^ <rttl 4_ju^S aj^-L^J ^jjj^jJj 5t_AUjJ 
Ljj-jul* t^jj^g"*n.q.a L-uJXij <ili"> (jjo aIj-C.1 4juj1 JUu» < < rtUll j|J niSjS Jj-ijj 

>((«jb <. ( t.**< i 1 1 i fr,^. 




P9*u3tJI 

£-1^_&l (j\<i mi (jru 4— cJJ cJLiJbj .Cil«j >ll jL-j-La^l *-£lj ^jfc I Jubj 

^1 JU. <*UkJI o- o^L^VI ^1 ur^}U/Vt a n,„>LL!l <>» 4-j^.UJI 
J^_5t£LJI tjl ojj J!i— a oVLv ^ «jjj 1 gJ ol*(j -w» jj) -wjJ Sj^js ^1 

4-^j ^jl^LJI *V>$Jj .4_ulj^j( *— »>LuaJi £>£. ^nr Ml cjLjjU-4 JSU 2GbJ 

^J ^Jfcj edJj <j? C.n IjLs tOiJj <^£. j-tiiJb <jl ol m-»JI Ji3*?j ^Ij^oVl JL3.1 
^1) 4jjL£ CjLuLtejV <^Juo *4j! ^LaHI Jj-Sj U.4J . j>xb JSt VI £jJU*j 
xJsj f4j_*3lj j^t£, oljU* a ^jjuLj-u] JlG. (jlj- I Jj^ 4_jJ*uJ*l>. CjLll^- jl«j"*M<lV 

CxjJu (U 2UL-s ^ <^Mitl) 4jjI£JI cjLj_JLoJI (j* t-»JLjtj U^s jJi *Cl jj ■>> 

<_ r Lc *^jj dr*^>- 1 1. v <j ^ .£>d>-*"^ ' i "if Lx-^ j-^' ^L>-^^ lt^j-* ^-*\ '^ r c?-^ ^^^ 

IJufcj i^ji^-^-l cr^J^ Lr^ *— fll Mi*i^VI IjlA jIj^j (jl£xj 4-j j t « n 1 1 ^j^ (jl ' " ' .'^ 
j'^ 1 ^ Jt>*k" ^jL^i? ^L^* ^l- 1 ^^ l^L^ 1 -^' J-->L^ (>• 0>^' J^HJ 2-^» 

c«oj .(jiu-jol cIjMjLc ^ 4JjLc 5j Mir c£ JL -*4 (^JLt c^jj^? 4 m>1jj ^^JLc *-dJj 

(j-* 4_^j-q-3e-a cdLj-A ^jis ^ ^^v f*Lc (jj^i-rtj .^jij^j <, <^ «^j ^_«i Ijla ^ji i i^ji 

.4 M.nt (jr<L3*%}\ Ijukj ^J>JI (J^J 4Jaj|j -i^-J f*J)6^ fl ^ 5tJ Lt^ 1 ^*.'*' 1 "^ Q^i V <i*<iT1 
J}[>-^1 (j- 4 4-uLua^.J Sj j mi C (_ylc CjJj^I 4-iailjJ (j-* TT**' i*i ml 4 mi <it aLJI J&$ 
jjSLcj cliLa^uj^aj^>Sjl ^j-fl 4_2la_Lo 3j-u*£. m^JL^-I tjJLufc ^jl i [StJ^ja] J& ^ U t" ^. ^ 
I ^ la JS jj^" ^ » ^^JoLLc ^ mi r * fl' * i^j^Ju j| J \ " i dVLj 4l ir» L^J (J^Sj ^jl 




p$ju<yDjS 

^JJl LT^>i-Jl £}£. < rt h V J dJJJU iJLAj tjnj jll JLi£. ^Jj-U jlj t**< niVI jUJUjoil 
La < i . ii -^j .4-ij3jj*JI CjU>LL>.VI Jlo LoUj 4je-Js!j 4-uLuiJc>JI CjLb^LIx^Ij 

cjIjLl^JI ^ jjLUI 0j3j^ 1 lP* ^ '*4>U A-jlj^^l 4-Lt^.^U d**j <ya j^ 

CjVUx j^Jaj U-Lu 1( >tJlj L^jjjL^Lj fj \j^-^ ^jjJI oL^ ^aJ >^JW 

^_lj£j3 :^Jpl djjljJJ Li^L>> uLuIi j i <i ni (jl ([^4^ IjUfc^ . fi— )U1 n" n> j' A.XI (JJ' 
3j-ii_ctf» <jj-u ^^ jjfej JU tj ^j^j JuLo 4jLt-oI JLS c— )V1 jJt£. _$Jpl 0' Cr^S? ^ 1 JUfcJ 

.^Ij-cVl ^1 ^jjj ^1 oM^LiUI 4Jm,I,„ J^ J^kj cdJjj ^jJ! jLj ^jOj 

4 <i,<.<ii) (JM3>^ ^Lixoj J-*J • ^ Aj_Lu^ajj£!J 4_L^JaJI f-lj JJI ^lc- j-5j ADRd2 
J^>Lx2j\j d=>\ ,nn\ (jj* ^S^Ca ^jjl i(Jt rtli 4_JLijjjVl jljil u 7t\~t a _ T _ ll^ 
L-UJUil ^ j <^> jJb ^JJ-LJ j— tuLJJ ^\» rtll j^yju^jJLI (_K 5 ^-«Jlj — 4_ulj^JI til Mill 

, CT am Ijla ^.L^i (jL Lc^ ^SVl ^jjJJ ^Lxbll 4j5jV| J^ajj .4-ul>*JI 

J.JL iii oL^JI (jjo 3Jj—>-L^» Lj^L-j^ ^y^ Vjl cr^>Jl lj^-A Cj^ju jl-Sj SL-j— iJiL-ui! 

- " " (*) 

fjja ) TT^ LgJ^io Lij (jja 4 j'in jj 4 a ir >j j j- i < J^>- ^j >Aj . J u n i rtf l 
(j\J pI 7* 6^ Cr^ ^L-^-^J 3j^ A^-^J JL d-^' >-s=J cy^" >r^ ^ 0^>-" l J *l-3jj->JI 







OJLJtJ (^jJI ^.ml unr'Tl jL^>Jl jLaj>.J (jr^il ^r&i (£jLn}1 I JUb <jt *:L*LtJ! 
fcSt^ll (^ r- <— 3j^>- r^6f^ Ui^J Of 1 -^ LdlJjLa *JJ>J1 ^Lj^^I 2LojLSjo «< b? -AJ 4 rtl"<V a 

kJ&%-c 4J ADRB 2 u^w J^ 11 j3^il jlLc jt JJ t (>* j j ; Ml o? £-^!>JI 

<jl 2j i«^jjJ1 tlr^**^ 4_jLj ^->JI ^ < mi i <j| (j-SL*j2 LLJSjj i^jjJJ jL\ t "< ioVL 

Jjua^Vlj .^J^' lP 1 ^ ^^ cr*^* 0' Jtf-^ ^^*- jUO ^hH 1 ^ ^ U& 0' J ( ^> J»'^> 

4 j t i uij i4jjLaj 4 j »U^ V 4^oj)U<U (^ 3Jj q.U Cjl <t i.nlt ?r 1 1 n')j . 4j^jk (JjsI III 
^£, 4_fljLi-a]| (Jjo-^dll ^d 4oi^ La <jl lUJJ <- i u n ^j^tij . <Lua_«Lc. CjLcJjj tS^jltl.a 
\ A±i ir 4-La\ in ill tjl jjfc <,>,j iiill £fi^j l |_Ll>> (J*-^ *-l»L-4— i_*-u_>JLj -^j ■ » ■'* CjjIjJUI 

.Sj^JI SjIj^Lj O^JJ t>* oL^^U JoLo.1 L^ o^e *l?W i' lt^W 




"V f»9*$*$£ * 



5fcJ 



(_yj J.A-JJ * 4_S_a_4-tf3J 1 ^ L^J C-oa jJlJ I ^ < <r^ ^ 

4* W *» 

LaJUlC Ll*s >.* i.H Mil O i m ^>J I JU>-1 <jL£ IjI 

J? 



4-Jjln* rt 4 V mi 1 (J-**jJ ^ <| ^w 2 ' j » Mil 1 ^j>- J 



i-JjLJ oLi^uJ _ 2Ui^^> oM-Jl 4JUJI 

\ glS m^J 1 i n"n 1 1 (j mi rt i 4-p I j^J 1 « ult i^ n nf ! » <j^° 







jl_jfc-^Vl |}n. V? tclbl M<."tl u .^ M 4£LjI mi "U 4£jL_*UI pi <^ rVl 

aLc 4jL$J ^J\jj>-J *(^) j» J-i-u J-«j-^ J-A J^jJI IJlA 4-j_3 JLaj (jl£* J-t-b-fll 

4JI uillj *!_£_>■ f-\*ar mi aJLc t(^) fjjj-^JL^ C^ 1 Ai^J -0 ^'J «*^<^-U» l.fj"^ ^^J 
4jf ^^ 4_AalaII QJ '^Jt? OdJ> 1*X l-S^t ciJliA (j I VI 1L0J9 4jL*jJ O^ U<ga 
iol a $KK mm i_)L_<-ulj , JjloJL) JL>-^J (j I ^C ulLu4>l_j idJi^ ^ Lull I As^J o^ 4 ^ 



L^-LAL 



4, in ur> Ol j iil)l *>. jl ^ic 5j j t.S Jj<i r J-J-C- C-u«j it f mi t*^ 4Xa_a 4-j|^"1 nil Jj^aca 

(£.tSjj| JjjI^J p-J) tsy^A '^^^ Q-"-^ <J'' V **' «"» (^1 ^-S (jj^Jj*i < «J A-^JJLJ>0 t4j i iM J i (I 
Te-uoljJI £>^ .<-i!jIujJ,l (jut>JI <j^o 4 .a-V rla 2Lcjj>. \ tstu 4— jL-ljjVI GJlA £j\j LcJjj 
j j ir^ll < ; < r it .->» 4__lL2-jlII UjIjJl^ JUJl^hj (JJ^J (jV l>*Lj V 4 t J i t-i Tl LLal (jl 
4JlUIj ( oJjt-"i1lj oJjJt>ll LLtiaxi <_^3 i^l-Lj^ SJuJ jf CjLu^JI JL^V t^-tVl 

* ' *' ■ "-* '* LgJ 7f-Aj^j} <4_UjIl!I^ 4_3l_SjJtJ 

5j Mi.r 4jjl_>JI ^^ AAjL<Ul! CajI^ * I^Ji (^Jl < ^ij'r> J^ ^^ Lua a^_j ^Ij * 4j^ rt j t ) 1 
jjjp tjL^J flj^-l 4 iu.»>j J^j^SLj-a CjlJljtILaVI l^l^-i J3j tSj M>r 4_*jIjJI (jJJ 



oLSj *n* crllj-^ t>a IQ frl^J J^L-J^a ^c^jJlI o^J *4jUI ^ J^>-lj cr^^ C^ 
J^ i>° (* J ^lij^ \jJ^\ JLlfl i^liJLj ^L^jJI ^yS j-£\2 4J tJjSLi JL^ jjO. J£ ^a 
jjj^, (^u-i-ol 4-l£. jjji JL^. 4jjJ £)l£ 4JV > J-JJJ J^lJ^SJ I IjLA (j^-4ftJL jLi>.n .^£j miiTI 1 

"A A^_L*j^a4j£!J 4JjoIaJI p- IjjJI (_yl-C. \*y>- ^^J ^° U^J-^J *(f kfcJL ^' tijLstj! <_>-£iJU 
.jjj^Vl jljJsVl ^ LaX. j-jLu (j^a «Ll^ La u^Lo*l JjQ O^J^^' Jl-i^Vl ^ 

^jJ (j^ uiJ>*>il JLi^Vl Lai nU7t * <jy-* yLxi ^jjj-^^" ^J^ <^LiA ^^ 

IOF2R ^jA i nj la^> f ^'^"'*^ ^fl iljLoJI Ijla f-^a ,(^^1 4U<i"tl"i 




J^m fdaJI ^jjIj <y9 Jl^jj Vj ((J^LlJ.1 j^j L*jjIj L>^ *l£d1 J-*L*-a jjjLj 

J^juj .^L^lli J>^ <_a>L>JI JiL« A 1 1 > L^Lfl u_aj in"H tj;j-^ cjLa}L>JI ^ 4Ji 

Ja^ ^j^-JLSeJ *Jj i4_*-ujjJll (_^ IjLjJ^I ^ ij^>-l .^L^j JjoLjljO 4 jjr (J^J L« 
<Lua Jjlntl Cjj^jI tiUjJj i<j*Jt* <>aj *ljj c£>*J jlj'iOM <jt cdj-iT V Cilftj tS^/jJL 

o'jjt ^mU "wj . cl^j (^i 43l J jl>. (_yi rj^^ ^° o^L^- ^^j^ ^h 3 u^^ la" Cy*J f l3l 

SjJLiJUa : Jlo^j (*\h lH^' *^ O "J ^ ' L)' ^"^-*^ *(*!>**■' <J^ ^1 'fVp*"' ^ *J^**^ 

* IrtjViK jJLjj j-*I 4£,L-u < nmi (^ LvSLa pjlj-* p^ui (j-**L|^ J^ 

^j^. 4j^l&nJt L_tAljJLl (Jj^ l)' lP*^*^ (*^.$-^ <Ltu*ljjJ IjljIj (jjoJL*. ^j ih i <i ijJs <jli 

4jj^jII CjISLUI L7 lui 4jUju uLa^Vl <jl j^k ^L«JI ^JUb tjl» 

jj^I 4£.^luj jjtVill CjLLc. ^J Jj-uD^iJ . V ^ 71 1 1 (j-ojij i^yJLllljj 

. 4 j mi La lj-il^ ^J L43 

iil . Kj^.! ^ \_a» ^l^ ^^.i ^j j>^: ^lsjji jL^i o\ ^ 

^lc 4 rtjln J 4 j mi -3j-iJl 4 o mjI ^ < 11 tj_a 4-C^^JlJ^I pL^J jli^Vl Jjljjj>. .-&>*-& 
a_loJ j] 4ir> 1 ii^IlH 4-S-jjoJI Ajii j J ^"^3 t 4^i >i>i«i Sjj inj 4_jjlj cL^Jdl J-cLlI 




*L£jJI <jf ^ dLi cr>^ ^A? ^ o^i s 1 6 ^ '^ "« t> ^< j .1, UJ o-JUl 

(jLc fj o j fr 4j! VI t < jjujj fl a J>jjlj_j>. (jf ^jusI^JI (j_« <jL£ idJU$_£ *IjLjj 
a^^jloj JLi£. (jj^-L^U jl Tf^Li <U Trim <jV ^yalSJI jJLaJLj 4-L-ojJiJl 4-idulj mil 

^lu-^JI of t> (OCjJI cr^i 'C^ 1 3- i . U . tt l ^Jj^JI Cr* O^ 1 ^ O* O^^ 1 
j£2j^j 0j-±£.$ o-uSj-u CjJLaI 5j t **]) aJJk (jl VI t j j n JL>- (_^JI 7*jLliII JaLj^j 
j^aj LxojJsj LjL>o 4-fl \u\ Viidul (j^-^J frlSjJI jLjJoJ <jLj (aAi_^J ^cjJ CjUsLuj 
^_uLJ (jij^>JI CjIjL±j_>.V (jl_£ ,<LatUtjo CjLaL>ijI (^ 4J3 (j i imj Ljuj-tu -ilj-flVI 

5l^V Wi ^U <> ^^j^l jUl <jf <^l ^pf Uj^ijJI^IjJJI^fuiafi. 
^^i^. (j-u^j-Jallj cr^j) ' ^ I o^-^iJJ^ 1 ^ 4-ajLi-o I <^ ir^-K (jlsj-flj Sj^st^JI ju.l^tJ 

(Jjj3 (^U^J^OVI (jKlllll ^ji^. ("< llr (^jJl «4jJ>JJ-lll)) pl^jVl (jjfl (jyJ^.1 (*^j( ^JuL-uf 

^^u cjl^ jl2_a if a*jL a_3>u ^jf vi 2l*s>ui tii j^V ^ fj .\ A^ • j»u 

(jl utt (jja (j-»*jJ (j^Jj ^(3^*^ (J '^ ^ Cr^l (J Ml '^ (j^ im"»o («-Lc 4_ua_3 cil^ "iimi 

a^JUJLj p^ (A <J^-*^ o^ o^ 5-jusL^j i^L^JJI J^oU-x cjIj! m ^.L 5l^5Lc 4] *i (JT u!o 

JjJuJI J^jb o' - Sj-JiLyi A-oLUt 4-JLL«JI c-jj^JI J^ _ i>JL>. .4_lcU1^VI 
1^ Mint (tl^JJI (ilijljj Sj^Lfl C<tt j i^»l L^ILdjij t(Jni)TI ij^-cuJKJj 4j-3jjJI (j£. J t"< nJ 

cjIj^jjLIII -ij^>^>-j o^j-^t Pj-* c^ -^U^Vl J-aL>ij *«^jLj)> ^ ' ^ : *»j -^^J L*^ 

UJJ oK"n V (j-a QLl; j " ^-j I^jL^ (4^-)l (jr^- 5^-aL^ ^LaL>o CjIjJlSJI (jt^- 4_l!LljJI 
^^(0 ' ^U" CjIjLu>.Ij (j"U-«l l-i|>J3l OJU^-^i? 4j3jI j>oj CjIjLIS-Lj 4j^j|^. >V| 

^, 1 o "< T I (jJa 4_iJL_a 4_i^ 4j1j^JLj ^_>LojI ^jls . 5j^« JjV pl2l\ a! j..^"< <<>1 4_>JIjua 




j^^jLSj J^oLjl^j *^LtH! Lr Lc 3jjlo)1 ^jjJ j mi J1 jlj^al <jL& ij£ ur^-J . ij-uai 
(^1 ^ I jut tjj x -* n Vj ^jfcjlSLaf jlSJj L^c L*jb jj 1 !^ o { jj^ul1\ cyM\ 

J <i m idjLiall ijHtAtj^JI £^ tjLi*j aAjLw*j! ^jjjjtj^ 4^*£.1 J <>tAljU {j£. L*i1j 

ji^jjL*JI jI^jVI cjj^c ^jL^Jl (>* tlta^jv j!&\ 3jLc «^-jjl>JI» o>Sj ulup* *JL*J! 
jL*£. 4 rf^.-V >fill cJtiljIlj (^j in nil c^ljjoV! 1j JLitil ^jlJI a&z *\j jlj>J\ L»1 

^Jb f.Lx£)^LS ^JhuLU'I (j^-*-* Ji j.^ Lj (Jn-A . 4jl r J)'*" rt *1£jlLJ cJlj^jlj JL>-jj J 
4£,jU J_A jljJi il ^joiil Lq <JdLu^J ^A jf 4 jlrfilti 43LLJ1 jl .^: A.'lH L-li.mjJl 

4lA Jua 4jslJiij ^JjJ >sl>*J o' 6^? 0^>*J^^ J !>^^"j ^ 4j j >SLi]l CjLaLsoMJ 
^Bjl^l Co IS LI jl tjJ-Ul 5,1 ^r I <^4_L>lJ ij^iLLI i4^LaJ1 wl)L4ijl*Jll — j^a jfi (j4»A^ 
1 V>rt"iij ^jr » jt^"i , „ j Lcjj 4jLfl '^,j ■ ■' (^^yjjjJba jJ^cjujt AjLdJI 3si t—ui^U jLS lj)j 
t^n j MrjJLij .BjuJ^ja 3>^_>^-4J ^Ijj 4lj injJlj 4 ..i^aj^dJI 4_j_iLjiJ1 ^j^a ^j— >- ^J* 

. ^lioJia 3jJlJ ^^A 4uju1^-4 Jf tjLt j-1j ^L^jJI JJUkU <UjJoj ^j^- LcLSSJl ^ *■■; 
a \. ^. X ', ^ f-ljjl 4j5*Ij iLiJiLuj! tdJLjjb jjl kJ-Uj ^jjft ^?Jj tg^jj^jilt^ lIjjUJj r-jjUj 

L^lj^j 4jl.UJt JSLUIj . u Ut»j ^iUJlj .^JuJbtiJI ^LSjJI :^LSjJI ^ 
(£jLLaJU Sj^-uiJI ^^ ii a j . ^ a a ^jj5Ljj u ( um>'^ 3jl>-1j 4.-^— j-^t m 4jL>-J L^Jj 

^r ™ ' 

^^j t4 iu dij SJSLJJL1 f^juaj^ ^J^4f O' *-->^^ LH 4 f / i k" 4 4 1I4 i!l (JfLill Lai 




*l£jJ! J^qLjlx CjljLiliwI ^|j| Q^jL_LftJ (^U-JJll^J! JLila^! ^yzJUj .J-pJI jLu-u 
* ^ 1 1 l^Tl (jliJI C—lljl l" ">■ j1 *ljl OJ)^ J '"J I M; idJ^Ltdu! £j^8 TrliL^J ^J^.A.r n*1 i ^tl\ 

.clUj (J-uSl£. Jjl-^WI JlAUVlj ijjj^lj aIUI AljLa-"<(nl 

(J^l— coil (jyi^. j^j^ 4—i-ijjjJLl ^jLa tc-fl-j^julll </<n -*. <j^i -^^-j L*j tl jSLaj 

*|j| (JJ^"* ^ *■■* ' f J * L>4 l^J '"' (J "J ill L^jf ?C-UDljJI £j^J ^jl^ dUj JUOJ (JjJLiJl {jA 

iJjjjJI ^yJ3 T^bJj ((g)) (j I ^yS ( J 1 i"t Jys L-a 4jI (jyi^. .cilJjL^ (J-^ l*^°J «L^Aj_a» 
0-uL_lS_« (^t J^4 Ujj-Sj (Jjia-al 1J-J-I3 4-LdUjJLM ^yJ3 L5^>-V (J-fl^Jl ^.IjLj 1 1 J*M (jj-Aj 
4_c^ mil ^jl *J-Aj ((g)) (jt^- (J J '^^ cr^-j) '^J- 10 O* - *^ q^*; L-L*aj| l*JLLAj »j^-t 

L^J (jj^j i^Lo^mi ^L>-^-i(-olj Triad < ^ A UTi ^^111 aL^II jIjJsVI L^j (^jiJj (jlJI 

Lo Vjuj^lm JU*>J l_Lo Jl^I^JI ^L^J q\S$ ix-AaJLjj :4-iJlL>JLl jLo_cVl ^ ^ifrJ o 




j^^cj £-^>N jLiUVI Jl^V iJLJl *L£j J^Llaj j iTtil ^<.^U ^ 0^=? *>^ 

ojU>oJ iJ^-CJ cPj^* L^ 1 - 1 ^ J »^ ^ J- 1 ^^ UVt? *l£>*^ £ .1 ' ^ ^ ^ j' ^Lj./IaLjjJI 

*Lr*^ (j^ Ur-W ->^" U^l 

p.^^jJiJl <1JLj i a V inH ^c-uo)j Laj^_«-j *L£jlJ1 l-ojjjlj (jr lc (j^ljj Li^-J (jj] 



lIJjLjo ^1^ 01 Ljo ,JiL>. ^j^ CjLLij>JI (j^ajuj *L£jJ! (J^iLija (Jhu j jg^" tiaLijji 
^iSjJl (J^iLija jLlL>.V 3jj JJI 0^*J ^Lj->' j^^-t^uA-H ^jjb-SJI CjLi^Lj^jIu£. ^p3j 

Jus <j^>3 <^-a (J^L«JLl 1 Jl* 0^ ^ ^') ^I^jJI J^Ljl* ^-»j1>j 4_iLLi3 : IjlSLa 
jl^ ^L^jJI t_jL_j_i_uV <jjjjjj ^j-^ ^* * ^ j ^J ^^>-i' ^^ c/iL^ \ ^ q * (Sj^aLi 




Jut£. ajIjjJI (Jj-*J q£J <>'iJl OJ-^ (— iLjjJbUji (^ SjLjLj-u 4x.jj liJLufe C-ul£ 
La! i4-u-<ait-*Ioli (j^i \ mi j 4uajJlj 4 1 mi h T 1 £)f <j-Aj :3jLjLliJI 4jjui2!ll1 5Ju-Sjl!I 

Lcj - lJk£L& C-uoj 1 t^jl <■ <jj (3^ J *^^^JLh^' ^JL^ ^ LxjUj I olid LaLo-J 

jjja JLk ^j i4_U£. CUjL£ /^i^liLj L^a? (jl « _ J_i-t-oLi^Ji Jjj? <JJ Ju-aj 






•4 

«_a L->^ <i "( 1 n I iiJ Ij J ftJ L^_lLfl i4 j *j j j 1 1 4_j 4IL9JI f-1 j_jT 4 loL-yjj 

(ju/La^j 4—i^Li^j * JjL_>JI ^ j-S-VI L-fljJoJl ^^ ^j—jJLlI ^1 I til 

^\^ I n r"> ^J jL_cIj i^Jl *JI ^1 ^ tl ^ "1 mi (j_d 4 I < ^t n r t, I ajIj_jJ1 * ^ ^- 

(j-tLuljj udLi-A col_£ iLiLJj ^Lolj . a^jI^J J^oLl^qj p^"'j '^ ^~ ji; ' j j" ^e-J 

(J_«Ljlj«i *_a ^JuulJLj tLb jl JLl£. tl^JJI J-cLn-C 4jj Ld^a £jr ic j-^J-J L^>^' 

Li n <^>j Ijl p^j *** ^ -I jl (ji ^i "w jJj j 1 1 1 a^jLjIj ^ l uTJ Lj ^^jI_jI tL^j 

CjIj ui *J ^i^JJI JjaLjua CjIjLiIL>>I 1 f j 1 ^ -w I j (Lu Cj L«-o I j jJ I dJLA (J— ^ 

4-IL^ J^ ^ JJLtJI (jy-H ^cr^^l^ Jj-J^' J-^ 1 J'" '^lj-^^fl (>* t_aV^?l 
^^ 4jLa £y& 43^L*JI ^JLA o^So LajLc£.j i4j^jJLI 4 1 m> <tLt JaLpjl 43 ^Lc 




AV (JAJ^o 4-^uJu -Ij-aJI j I "<-^i 

V"\ ^l i^A/ a Cxjjj 4JL1 IVia (CJl^J 

Lla Cajjj 4j^.I (CjI^j 

iv o^^y^h? *^? 

jdi/> ula (Jjjuuju ^j^juILa (JLalal 

4j^>.Vl ajIjjJIj . CrOj^ 4_4_u-d_> -Ij-aJi jLui-l jj£, A-&J j j <3 i £^5*.cjV Ifl ..'^* 4ijLaJlj 

42>Lc (^^ 4JjkjJLl <La-mtl Lat *4ljU 4-l^A? L^J ^jfi <jl ^SUj iS^LJLl 4j1jUJI 
-1 1^3 VI ->>^£ *j ni^ : Ljla j^J^ Od 1 -^' <>^il JLaLVI CjLwjJ jrU lLLjjVI 

^yJS ^jJjJLc ^jLb iCjL-uljjJ! m£JL>J Min^j . lj j^t VI *>jJI 4-tA.Al cdjJU aJ 

£>SLqj ^ rt j rt Mill ^j^j^VI dL^J tj-a '^^* a 4jLLI ^^ 4 mi <i>. cdLtA 1 ) j ) i/*>.jJI 
^fl 4 ( nrtt («j>.jJI ^jjb jj^£j\ mi"m ajIjjJI jjj jjfc jjLoJI^ ,j«j>.jJI dj|jL>.Lj Laj j i h AS 
^h r^>j-Il ^^ J-53 (_^Jt clj|jL>- VI j^jjG^ .LiUj <;! n niVi JjLfljV Lq-l-u ;4 mkii cJijJ! 
. J>LU1 Juu UjjJIj LJ 4.1^ U- ^^ L^5 JH5t3 JULof 43^3 ^1 J^j USL^i 
(j-ujjj ((* 1 iU"ill)? ^yJJ L^£.LkjI (jSUj ^ylll Lul^j (jjo 4 1 mi III lLUj (^yJ^- 4JLa i^yJLiJLja 

oLl-^JI ^ j.j...t.:,lt J^dIjj tiji-^l 4_o.LlJ1 (>• 4tj.Jfttlj . ju^bJL ^^Ul J* 

J V " i V! ( < I U*m (jr^Jl ^ tw iU"<TI (j-u-J-J^ 1 4 t j i \r\ \ I j . aj^xJuu^} I (j-*-uJI (JS J^L^ 




£ys I ; cd^"l ("ill (j fibril ^ ^ -^ 1^4 ^^fl J3 '-.' J^J * ^° *~ 4 ~ > L r J zi/^ m -»>■* ' ' ^-^J 
„LL3f Luj^u ^ JL^jj ^1 ci^jL^Vlj «.."<tij jiLJj Ulii o? ^[>H 
^^SLoj 4jIjjJI O^ 4 J^ Cr^-i * '*-*-* <Jr* <- ' '"jl SKmiU (J&lj if«JU S l"tj*U 

Ajl^oJI CjL<_u1j_3 ^j£ ^ii J I (^1 <j^1 LiJLLA (J-ti-lJj .'."M ill _ o^jJIjJI J J * n<V*»J 

wLbJ (J-joLji_a <j-jL^lI ^^IjjJI ^) j i (i n " 1 1 a£.Ju L$->L_> (jit *m 1 <i j '^ ^ i i *i 1 1 j 

oMiU LJLJ: ^jlaj ; ,n!l jJL cjMjU JjLL: <> ^Lu L+iV 4.1 1.,,,^ 

jl 3j-jJLAI1 Cj^LjL*JI ^j-a \>*->- cki^ -itJ-c- £-* * 4_Lijuu i^JjJL 1 4 n \ U 1 1 ^^y 5 (j^j; 

Mi 

JLj>o LajJLc ^J-^-LLj La edLLA (J^Lj V LojjJ * oLLlxJI ^^ ji ' *+ * g.1 Jj mil 
J^Lpjl 4_5^Lc <-dl_L& q\ Ajwj .* ^h4. a ^j^c £ys 4-IjLc ^^ ^ r T< I Lj (JLoId? 

.2L15LJI ^f - 4JU^f ^ U^ Lw jl^I^JI ^jL^u ^pJI iltJI ^Jl j^^ 

djLcj-4-^c-4 (Jil-^» 4^lj>.jL>J1 iJljl^-ijLIlJlj 4_-(-ujjJLlj i^wjJI ^j^* cr^^ Lr^^-^^3 
t^jJI ^JLjwj (j^ijj J^-aJi *L£j J^aLt.^'^ .J-tLbj «Uj3 1 jufc <_P^ d>^i * jlju^l 

SJJaj ub^-pLj (j' *«J^' C>* O^^' '"^^ *~° .431 mx j^uLj ((JuljJij)) i4j1j^j^ 
(jruujlj 5 miqx (jjl^^ j-ljJ 4J^ilaJl ^ tl^JJI JaL^o iljjljJ 4_tLla <j| * M^ 
. 4_jULI ^_y^ Q^ t i i <ij 4 iiiq^ ^\ 4-2-&\jX\ j->-\j\ ^yj$ *JujZ l o i j } i4jULl ^^yJS 

(j^jJI CjLLlJI jl "iVj J-4>J *o£^ih.T -^^J-^l 4-LdL-u^j 4jJ3 CcJtjiaJl (j^jJI CjIjjjQJI 




A P9juj90gj3 

^jj) 1 1 it **n jlj-flVl £jjQ j jm) *(J>^ < t "<S ^ tjj n JL>. ^J I i imLLq Q5SJ JL9 Lu_oLjJft 
1 j* q j"'^ (L - ^>^ < nj> ' '# A *^" I^j^_J jj^'tia JjJLs* ^ii 5j 1 1 1 r> -i'^^l x_^£ ^^H 

Ji_wj? (jj-uo jjf ^ ?f*£ jIj-cVI J£ ^LJa (LiJJj *-aj *^-^Ij oIjl^I ^j.* 4luJLu 

ij\-£ i^LlJLij *((Lij^-Sj lj-" **« 4£.j-oJ! JjULX-J (JjjIaJI ^jJll ijr^ J rt"''\9 ijLxill 
^^j-aljj J-JJLj 4J Jjia_fll ^j U"T I rt j "r S LuojjLJ JLoLiVI (_p3j-JU (jj r>»J (J-LAIjjJI 
4jL^j J J) I T yj . i U n q Cu_3^ja o^J-l (JJ^J 1 JU^ O^-Jj irfi^jL^J J-aLjL-fl CjL>-jJ Cr^ 

y <i**i^- 4 ^^ 1^ ir 5lji uiU t j^o » <i"< -*• a t _ 3 J9 j^l oj)^"' « " *— >jIjnjJI ^LiIjL^ (ji tliJi 

< ^JL/-^" mltj ft & J-aLSUI 3jljL>J! » <l*l^- 4 cJlJjJLJ jjl 4-flJ_A^JIj ,3ljl III o^UI ^ya 




{j-ujJj jl^_aVl <yu JjJU^' lt^- c5 »' ^ ***' ^-oIh-N ^-^LiLl tuljjJ-ajJI dJufc 

LjJjJij JjLoJjj *l£jJI J^Lm <±jj!jj 4jAjLJ9 (jl JjLdJLj jJIjjj . oLci oJl <yu 
(jy\£. *4ji t?\7t\\ jj& ^jSLj a] L*JJ J->»I I JUfcj t^l^cVl J' J^ Mittl < rt I" V fl JU£. 
*L£jJ1 JjaVjLA ^ l^jL-fl t-iJllA (j? JLj>o LoJU£. 4j1 t Lj-aL-Lo iCAjljJI ^ (j^ 
iyl hki^v £ya l-*jxu La ^1 (iUjI^HU 4*mI tLJS J-t-aJ j^>-I -*>^J jj^-9 Jfl JL»J (j-u 
«:L£j J^oLjujO ' L» * -j **■ A (j-\J 3j^-^' (I)' "^J-ta Lt^ 1 ^l^ (/UJlcuJ (j? t4jU,l ^^ 

i Ltiajl JJLiJ Lo-il^ i I j n )r\ i a LflJij '^^ a O - "^ (JVjlLui VI 1 Jul <jf 4_ILjJL>J1j 
Aie-ju» Jj or jl fln 1 1 V fl»j 1 4 j 7t)j^jiZ I 4^jwjJ1 (j^o 1 In-^ 4_jj tj jj^ JU>- ^Jj 
The (((^^-aj^IJJI ^ < *»■ r 1 1 » J-&J lj— p»i j-^-Lb t_»LlS <±r,flr. ,t.A £y& 'O^ (^^"^ ^"*^ 

jhj ( ,itl *L£j J*l * a oLwjj JgLu-uj ",.,o tjru JjljJa tiJLuk .*■ T»ellcurve 

(tiUjI^IliJ 4J_>LJ9 Ifl unit Jjjlj-aJl dJUfc (jl Lr^ 1 <J^-*>^ kjL ^J^ * tl>^J *t>^H^J 
(jl r-j-laj 4 nl"< V a Jjlj-^J (j-u l> '*' "^ L>* 3l— S_j_<-uJLl 4JjVI (jl 4— SLj-S-j>JI (Jj 

lL^jJ LT^J (J^J i '1 4J^J-olj-J l^J^J (jjjjl JM) mi IT ^LSJJl (Jj«l ft-^4 ' t^ "-J "' * 

t Jl£j^o J^ 36 ^ ct^ *^J& I m^<u (^JlII Ju^jJl fr(_y '"^J * L^-iJ-c 4_iic o^^ ^° 

(jLl_Lui 4 j <--n»j (^ JjjI^I 4_tLL-^J *Lgrtl"^.ll jlj-aVl ^ 4 Ah V fl 

( Jr fl jjJ-J (.^Jl CjI m ^ti 4jbl (JJ^-J (jl LjoLqj (jSLxJLI (j-^J • \*^>- (jl nl" V ^ 
tiJLufc (J5^J (j-1 4JL>JI dJufc (^J iSjjLiJLa j-j-^. CjLLcv J» j.ILj ^^Jt dL^jJi 

j^-j tJllA (j^Sj (jJ 4^V tolM^ll dUj (_>£. 4^oLUI Jj^AL! tijjljj 4-iLlJa 
Loiajf oj^ I J^L^j ju (J$ (^ *-jL-oj ^ m <i V (_^jJ (jl^ (J!l*£j ,aj^£ (3jt>^J 

(jiio "w ^jj t"i 4_jjIjj 4 <i tr>j <J^_)jij JL^ t^- 1 ' ciDj t— <_i uij . (jjiLtJI ^ht a 

(«-jLud! ^-JjLj jIj-^I (j£, 1 " ir > aJLaJI Jij-^- ("in U jl (_ r JJl Lr^ *^ | L- U3 ' 
Lftjj Jl * AibJU>-L-tdU (j-«-« 4-iLll (_ r fl ^j\.t-«<i*ij 4im^- (j-« t-Jj-5j La (jjSj mi *^ 
»-jj! tlJM^al (jf JL>.Luuj .JujL^ ^ yLi-oI IjJUifi (ju^ l^lj^f A J^^ 4ii,ii 
jj£. Lj«jIj T^uj Luj^S-J 4j1j : I Ju>. 4 <^t AV (^ cLtjIjJ 4— JLL^ 4J j-a\ ^jLo^I 




4j JL^bj {^JlJI LaLoJ 4n,n'i jJLaJL JL^a j^a! lJUfcj * Jrj rt I" V 1 1 -ilji&Vl (Jl 
pi ij -v. ^^yi^ VI j \jC\ £jl ?L£jJI J-joLjua ot_Li^>. ^1 jUhoV <J£^ftL CjjJJ(J 

Af^^j*jj£J iL^kJt ^IjjJI i ^lc IGF2R £jy>. ifjyijL} JjVl (jy*l\ 

.«*L£:dJ ur^» -£ < ^ j , V h jc^jll j^jJl <>* <GL£ *Uj JjV JJ^J C#* 
•_/a 4JaLjJjl JjA ^L£jJL) (j\ja^Li 4-kiJj-J (jl ^J-J-S 4jj # mi! <jr -ui_u^Jl < <i inllj 

^1 ^I^VL oIm^JI uiu^^i JUflLit-^ ^ }L^L£ UU* ^LUly 

tjj-i^ 4jjjJa I g i j i i 4 j mi j ijJ I 4 "1 o 3 a ^jk t^jllo^ mi 11 LsuL£ i^]^»Jl IjLA 

4j>.jj» 4j| (^yAj : jJLLo jJfcJ ^ SlqjLic. ^ru>JI Ijla 4J j h i*j i^JJI (jrOj^JI 
jl ^ (j-* J ?t *i Ti 1 oj <i innU (Jl.gfc.*itl cljLaJ^Jl J^>-^ ^>->* 4.jl^Jl J^-l-i (Jl 

4J? VI *i_fl^_^ V£VT 4_fij > ->. ^ , A •>■ >fl t^0-ir-t>» <jr^w IGF2R ^hJS- 
^ ^A* • * 4-i^ A^JLt>J| ^ ^IjlUI jj_c j, MM,r» ^-ut^JLl 4jjL>JI 4JL-ujJI 

Sjj^ILa ol^_S^ lLILjuAj . (U^LcJ (j^juyi^ 4_uLt!u L^Lj-ou y lr> n j L^a 4ijM 

j_^tj (jJ-C- "k. '**>■? ^tJ>Jl IjuA (jl J-J-aj 4jJ (J'M-rw.j .j^-i-Vlj Jij— ill pLSj 
i£jj£i Loj^-fl tj,\ <.till 3 1 j ?< "w La j (j^J) ' " ' V W ^ ^ J J '"' ^ *— ^^HJ^-^W *f^^.' 4 




3IjLj-cj (—ulIII /c^-«aJL*j cLuI ^^LftJI ^L^jJI (JjoLa_x3 oLt-uslj * fifi -^lit-al 

^L^JlJI (JjoLj— a oLt_uil jJlC j $ tnj Lo^a Ji "l *S I J J-^J) \*y\\ ljJ^I fl "l mi! 
i £yua jJL ^j-u>.^ * 4 mihj JjjjJu 1 (■£.! („ n .aTu q Lj 4 j j ill I Jufe (j I ^1 r ♦ ^JssJl^ljlX I 

3j-jj£ 4 a l"i V ft (jpl^-Laj ^l^JJI ^^^ J^J-^ 



•oi^Jl ( Jr ic 4_j| 4JLiJL>. ^^^ ^j-a^J 4J^-*J^ L-bl mh^j 4.-;,, <■ n j ^J I 4^*j-5JI 
^^JjjJLi JLaioVlj pjl^UJI CjLjj'jJ OJ '^^J '^l3^° L-4JJ (JhuLiJI o' cH" 
7r I i r\ *i x <.\ j *»■ i 3^_jlfl i-^o j \ C I fl >Lj _ «JLj JL_>. ^JJ _ p < m **i" I g-w 

^jUj *-a 4_LjLaj LiJjl ia."j 0^?^ 3j^_*IjLj--o 4_i_uljjJ 4_ju3jl_jua 7tJfe->- ^'^J 

^LUI 1^1 2uVj JUtt ^ Lt^L^ ory>Jl Jl^Lil jl^I ^ .*L£jJI 

^** ^}* a :jwjJLio JLjV Laj^U tjl VI * 4_ajl in a (Jj£* o' Lai-4J (J-d-se-i V 
xjjl ^jJLl ^1— S J J^l « ^ ch! ' ^» '""*" O' ^* J " ' "" lA-? 1 ^' 0^° 4 ^ ,1, )i 'i \\ 

(>q Oj^Ji (^>^f «frl^j dj\_Li^.» Sj-ulc (jj! Jj-aj La (^Jl cry*^J j^Ijj 

JL^ CJ j I jj " 1 1 dL^JJI JjoLt-a 4-iLLjS CUjL^ I jlj . I^jt ^ fiLuj^Aj-jO 4_l^IjJ 

(j^ i n>J ^J^l t"l f ill S^LujI ?t l hi ^J J tA> J j t- 3 ^jQ°S t Oj \ (S ^Ls&jf ^^^^ f ^_aJLj 

cjI j ijI^Ljj oLuLjj, mic ^^^ LiJLj L^jjj Mil aJLaJI o^~uj (^jJI j^o^I t J mi i.ll 

< ^tj it II jL^LlJI JlJjj>- l£^- q ^J**" " J^^ ^^ ? tjL * a -^J L*jJ « Lhl> ''*'■* ^ OJ-^\ 
dL^jJI J^ol t a U3^ ■* ^» : Jj ^ J ^ i C^^J>" c- ^AjJLl ^^ L_a j, In" 1 1 
Jii->. (jjQ ^L^aLJu 1m mi ^j 4 *ij i.fi tt "rl ^LjL^ 1_ljJ_>- CjjjjJLI^ ^ ri n V < t, I 
JjL^ <Gl 4— 1_j_5_^.j .l£LIJl_^ o^J ^ ^^ ^^ ^— **£ *<-*■'» 111 I p j 1 1 "Mi 

J>SJ J . (£»■ I JlA J . « r" 1 *t ("l t (i I m£ ? fr j"ll V U^J I J , \ ^ ^^ ^ ^ A i Ju ^ I ^JiU 

^j I ^j-^ I ^^ A j ^ A ^j-^a 1 o °\ t • ^ ■ ' ^ ^ Lj 4 Is mi \, I 4 A r o>^ ^ja a-A I Jut 




"V p$JM$0$jS 






Jli. 2UU. Jl^ uVl> *tjj <>*£3 <^UI SUJLj^JI ol^-aWI ui»l ,V,<I ^1 
oVL^JI oiut J I ,o rt>l (jjl o^j-^L lS-^ V • Myslexi 4_-jJilj_a]| 

JLJLa iLabu ii^ til ^J (^jf IjUb (j I J-J i*\ rt Mtti J-J-^J V 1 ^*>S ^yit 
f*M o jU"M i 4_ij I j-oJ I (Jiit_i (2^-J 1 <^l 1 (J 1 <il-» V I J>-^ Cr^ 1 C^- 1 -" J ^i I £ "* A 

JLjj._aJl ijj i ii ij-oJ 1 t^L^JJI diljLiJL^^f JLjIj ^ j] nil (jl 4-JLj_JL3»J I j 

^aLSlj (jf L> «-iJ jl i " ^ Vl (>* uij^JI (jU ^L^tj j;L*j (jL^ t 4 i 'm i 
JSVl JLaIoVL 4_^U>. 2LL*i Jjl_J> o? Mj 'UH3^>t> JLAkVl 

r- 1 **■ 't \ (j-o.SiSt-G (jIL*_S 4 < <i,rt > ^_A 4_jJ l_ stJ (JA-^J-^ J ^ ni* '"JJ * 4 j ft ^-4 
jj^a CjLtKJI i^JL^.1 J-io ci^Ji JLj-^^J 1 ->j.-dJI >A (jL£ JL-A-S .ALlaoJI 
^_Aj ( j-C. LSLj_cuJ 5^ j i ^ 4-LjLc iJ7 £ <La^qjL_J I cLbl J^a (j^^-^J (J*-ijI tJ^J 
j^oVl i^LSaJl tliljI-iTi^l JUvf <> SJL_H>JI 4_*jLii ^1\ 4_fc^ j-^ 
. 4_ju*j_iL£VLj LflLua3l jJ£! 4^-4ijJua ^Jl o^L-ujj (jL 4_jJl1Ij jJ^I m^jlJI 
. I g ? a L^LLajj.-i t—t-^-j f-fl CjljLp_i*VI oJl^_j LSoj-dl «Jj LoL-) ^^j! mj^ 

t f ) \ + J J I j *"< ^ I I J— <t * 1 I J. J '^ ^ ^ 4, t Q ■ < ri 1 1 £j J,< (l J I J "l -V I L±l Li-A (j LS 
(J-3J J mt JlfrLfc-ll 4. 3r J "j C-t_ll_£ L^-fl-ij (J-^It_5fcJ CjI jlnt a ^1 r (j M mj-« 

^Ja j ,j ^ jJ I (jjLi^^l ^L^JJI j I t~ ^1 ^jfc jLi.I_>.VI I jub o^J 4Cj >tH 
Aim o "tl LS^-af ^ 205 La I oljLoJL^VI 0? VI t 2LuLiJI 2l^jjJI 

a_A (2>^° 1 i^-^l ^' r* T"*J C>V >— ^ "^ I jlj >• (j,-A iSjlwX— >JI a! In f 1 

.^lj.^3 l>il£ (j I J (jjjj^jj* 
<LUj < ^ 1 " ^ A »^ Mt tj^-L Jj-J Jlijlj_lU ^L^JLil (J^aLt-a 4_xLjL^ J-*Jj 

_iljj3irl : 4 ^ jir 1 it ^JL-jlj (jP-JI 4 rt j <? ~»J1 i>Jut j-^al j V^ '1 < 1 J . l^o^*^ c iijr j-ul 

jJl_juj . 4— ua— ^-itJLa ^L^Ii lj^LLlo a^jjJ (^jjJI -i'j— ^Jfl (j^o 4jj " g. < n 




P9ijaJI 



JjJOJ iJjwLSUI ^yZ^-Cj i>, \ rt H (_p3j-C : 4-J^ "i ( n ^-ItSl 1 flK *LJfc_>L 



J^i. 



1 n j * a 4_Lc ( rt 1^*1 (jl £>^-*f Lj* <-<-i <m > lLUJj i4_ujL_JI <Lj^ "i g t m T Lj (<uJt_3 

^a j, i mjVI c-ajL>JI (_yl£- J>j^>-j-a ^i!La ( rlnlLa : L^jLjj LgJ (j>5^ a-*-o->J1 
J^ 4jj"< q MtMJl ^a j«>M L^jl udLLA Cj\ Vj t^LUI ^ihtfl fjA jJU-aJl 

/c^jljl OJ-^ -*l>-^^ Q^* J ^ * tlr^ A \ ^-Jj^ 1 £y& (^1 ^^d L_aj1j_ui_C w ' *^ n*"» 

dJUb f^7* "»»J .jjdJ"^' -*l^-^' JlLc (jn\ 1 11 J 1 ^j I J 1 1 ^j^ ^ J S\ ^j hi jU 

4_jJLlJI *l£jJI Cj}LaL*^ ujLfc-i-of ->l>3^1 b\ 3 * J 5 ^ J ,4 mm. 4jJuu j? 
Joj_«_l1s ^j-^ (J^l JJLaJ I^judjju (C^jI t-j-Lsj 4-jj "< «i < n ^J-Sl Ji mi.-w! /c^jjJ 

. Cjj 1 j "IT 4_L)L_3 l_dL4J (j^^J <-L^ 4-^ajl rt Uj . Jo^-i-jubJI ^JU^J 4_4jl_-fl_a 
^X. LSJLlaua ^^3 V JL^ ^jljJLU ^L^JJI J^L^^ ^obLS <jp> crJL^Wj 
^_t£. 4-1J9 Ubj^uG CjI ij*v. (3j>*3 (>£• ff " '"> ^->ij t«^LS"JJJ Sj-ilil—uo Ol ij"^-» 

1 *jjj 4 i_u_Aj cL^JJI J^oLa-jo Cjjj V ^j-JtJLfl . 4_j_l_jJ1 jljo J c I rt " 1 Lj 

. 4 m » a 4_j_1_o cdjjJa C t ***\ * ^*y A c 1 £ J J A Ljljo 4-j-jo <"> (^-Lc 5j J-SJ I 

je_L^ljJI ^j^ ^ ^-olauil jl «-j-laJl (Ji-l-> tiJUj ( n I < n j ^jl ^ oil &&*£ < n j^ 

JU5 ^u^.J,.^- 4_4— <J/I 4-u/L-ui (OJl—C ■ V*~^- * {jJj^uilJiJ 1 ^j^_2Jl CjLj_LuL_<iJ 

oM-JI J^ ^js <"i\^JI JjJo ->(->>j ^LS'jJl J^oLjl^i of iljuLj^-u ^Ja ^j-Laj 

ij->aj * ■ * ^ ^ JS ^_y^ cLS JJl (J^oLjt-a £ya JoL^_t Cj^Lj e_JjLaj < In i njjua JjUl-qj 
ijr ^ tyCujJal ^Inr 1 . 4JjJlLx1I ( _ r 3 4-j , \ t "i 1 1 ^j im>i J^J :5LaL5JI Jj-*o ^-^^J 




£-fljjl JLJ9 4jI U->-Ji Cj ij) < i n j m< « > L&Jl_*j Jl—oJoVl cL£j> (J^oLft—A L yu r J r J& 
(j) ^J^- J * <>% * ^JfcJ LT^" LA^ — jAj-^ 2»J-aU^ I Jufcj : Uaj irlrt LcLdJjl 

j^L-xil ^^ja U0L4J 4-c^ i ii t i dim (_P-cj *-i-jjJJ c-JIjLa *L£jJI cjM— aL«-« 
£^_ wiL^ iJL-uijjJU ^ ^JL*j Lm <_b>L-£. JJsl L$J L pJI (^ J^qLjJH ^ 

t rt"t\ a » 1 mm ^jo LljJl>. 4-jjaj-jJI 3Lj_>JI ^^^ dL)JL3u La ^-A (jrtJLfl _ ^-*3^ a 
a^I "lj <—>l-i^ ^ytj ^ :K>*jL^-^ : **- J J *^V JJ ^ CH* <JL) J^ ^V 

^-xitjj . 4jj).~^.1 I Jj Ltjj jJ I c_j I < 11 "v c^-^" ^^ "* OJ^zl ■"* ^tii Sj : 4_j j_u£a_J 1 
I jufcj * J^ U^° ^JL^^*^ ^^ ^^ J J** 1 ^ .* fr ^J-* J-*^' 4-jj t^ii ^^H JLalo Jf I 

.*L£jlM J-aLw djjtjlJ 4-aJLJI SuLUJl *JU* ^jiaj ^1 ^1^1 oLuiljj 

frLfJjdt J^LaJL 3 Uii \ oj Ate (j <«-<i >» SjLjj ^jL^ i4_*_a-iJ (j 1 -^ <h"fc>Mj L*£j 

mm ' ** 

*^r Mil 4ouj (j^^ 0-^1 *i*J«-*-»«Jt rfJL«JI {jL^ i\ \ \ts\ a j mn £j[£ IjJ C^^j 
4-j^ 1 JLAj . 4jj <^> Jl jj^ojJ 1 (^ (J*^ 3 ^ 1 3-A * 9. \S jJ I ^j-A ^->* I J J^- 1 -" J^ 




^1 4JJ, H J1 (j I . l 6ti "«t Laj,^ ->l>iaVl jflhjl ^-jI-nII SLsLiiJi L^gLu 

Ijjj . L^_oL?c_j 4_jI Loft 4 Mini jjfc 4 "^ j^ ^j u <a".jj ^jAutl a :4_j_>.jL>. J-al^jtJ 
3j^J (jL^ IjJj i4_t£Lul£Lyi i_»ljlga (j-ojLu 4_jp3 4_jSLiJl£Lyi 4x.Jj 4J clxjl^ 

jk ;tl j ^ st <_JUJI ojlj-JJI 4_JjL3 jp *JL* ^f ^j .ii^LS. 
j^jol ^ oj&3 jus ^L^jdl ^Jjl>i 4_j1jL^ o|Ja ^LULj <t ;?£ Vdl oljLc 





V j»^*%*$£ ' 



I uaJi J\ Jin 1 gj| S^Ls L_aT »7tJj ifu IlJl J£[_Juj 

t \j-±& j^' jA La ^J 1^ <ns*i $\ 7-J**< ^fcT< ^ LjJjl mil 
j^ Lu^ lLJIIA ot ^jLSJI j-^l O? t>< Cr^? ^1 

j-23 S^i: tdli Jjj-a ^j '^L^ 1 e£^k> >AJ1 

J? 
jj^Lj '4__j_9 jjj (^JlJI (JjJLj>JI jM "iij ^jjj Q I mil 

(j-aj ^j*a IjjLa (j^j-ll 4jjJl^ tiJ^L-y jUl>J1 j^jj^JI 
(jr l_C lj, \ <j "i tj (j? (*3-^ ^ ^ in j!lj . j?l\j—L OJUfc 

7-Ljj j_& 4jj1x^j La (_p_9 t4 j r 1^ 4_j_aLaj 4_^!!vLj>- 
.^JLI (jjl I.I.L1U (jJ^JIj^ 4J9^L<iX. r"ljt_«l^ i£>js>- <>-^jj 




4 j «-Wl t^ljjJI UK A oLS^» J*^J LLcji >i£? 4,.j o -L-w ^ ^^| VISL^J 

4-l*Ij>JI t( jji^jLo ^jJ 4jjLuoj£VI - 4-ulLm^.VI 4-l«J-k]I ' Juj^ja L^ 4jjtfljJ1 
qmjj ^jljJa L0J Jj-Sj -il JLj jm ^j-a < I«i t < >t t 4_t^L^3 4_j_44J->- i£f^l (^jJ 4j mlj i nil 

I <i mi i4-i, qW 4 j-wjjj) j j II 4 j t i mil (jL> 4 nh V a Hj-tl (j-* ^j-j^^n.a fL^J <j-« 
jui j II Lai tjj|^-C L^jJlI CjLjIj_l>J1 <j1j *5^->Jl SjljVI ojJ-*aj <Lu_uJI 4 jt j mil 

, jjljX. f^JjJ (J-"^ 

4 ^*\-j ><\0* <jry>LjLl1 uru I o /<* jl^l <j! 3mmH 4o^L>JI £>t-* ctxJ U 

Lr 1 ! i5 LH* Jj^ *f j/'jW U-^H 3 ^->? tPW 4^111 ^ Juj>J& 4jP^ CjjL^U 
^J3 4 i mi ^jjj m>».I ^ i nrtill ^ jJjfcTJ I (JuuJa I o m i^jUI&VI (Joj^Iu ^ajj^a »l<i ill 

La L^J (3^>- <-*-^ i ^-H^~ J - u ^ 4-)5A^iJ «iiJ1jj^j» L^_lIoLaj (j( (ja/Lu/I (^t^- (3-jL«-uJI 
f.[jj JU£. 4 j mi^jULI Cjjjfej '(^ Mirtill r-^LJI ^a oIj-Luj cLi^Ij jL>o[ L9^ £ ' ^^d)^ 
^jiuLJ eiljJL-jJj jl JLaII jU^jljJ L-Il3j ( t r I U*i JL^ ^-A VI (jL£ ^j^j i^jiJ^j JajL>- 
4j »u^Luij l^-«l J-t-au jjt o^^V t4laL*i 4UIm. CjI J 4Jjjd gj-^Jl o' cH'LiJI 
1 fl h V<f 4_j3L2JtJI 4 .l.h" "K.I1 CJjJbj .5^-^lj 4jLc-i (j-A 4 j ^» I i r*i j La ^jL^ I <i^a 
(j-uLfclj-ll cdj) I i ii (jM JLj-4 CjJj^j^-A CjLjkI'im miI Jj! ^jLoJ^-fl tiJj^jJ ( h i^ii"^! 
^j-a 4jLjJjj ^lc* <r« mi Mil oLk!" mmiI (jJb if^bL^j VLa (jjl ^LdaJLj L*-tlo 03^ 
jjLua^a £ya 'J->L^ (^^-^-^'j^ 4 ^HL^^J ^^Laj^lt <u) £^ j mi jw-ft -kj t^fo").!! ^ j,>i 
t^j-t^ijj^S < njij ^^ *j j $ "■!' Cjij^ji.11 4^^iH 4j^ **•**< t 4-jSji Mill djjL^j j . L^jLqj)lt a 

ijl (J^cj czjL-ujlUI t>5tj LiJu J>-Sj ^^ylll 4_j^hilT (jLcjVI Q^uaJa^j fC^jL^ 




fogjuugjogjS 



SLiiJI oL» ?t^*j ^JJI /*^<4j SjUl "m ,.„tl l-^IjJUI)) ^a ij& 



' " A LUrff 



jLclj .5 a< S Ml <u ^Ju ^jJI 4 „, h\ jJL-iJL. 3^J>J^LJ Ch^ « "ill 
L^jLj t 3j*« L^ajusj Ju9 ^jjlj <jl£ i4_iU 4_ojJl^ SjJoj SLjJtU ^^.m a^ui 

aLJj AJjL-dJI (J-oAjJI /qJLc (jLSj " U J ' ^ JL3»I C-jl i n"AV 4-Jj.J^-C. 4^jJ>» 
LJJ^ \ i ii (jL-J (^ fjjJ I i <i o > " <q l^_t_-uaj n£jjUb ^jIj^jJI J) J rt <*ii i^m x->» 

p$ ifj^jj ,ii * tl OJ-^I ^-tiA-A J1>^ 4l*L?r " 4 r,lh OjLSLat <j? ^1 • J*' 

, a\ j^stl ^^JJ 4-uli ^y^Lcn a^juj La_>LcI 

Jij-jus! J4j>.^j 1 1 ^ mij La \ $ \ 3 iCjLalll JjS ^j- (j-uL<-uVl <j7 ^ (JjL*J ^-^J' "^J^ 

JJLjJI ^yA £)\£ (j\j i L^joIi lV" nil 4-4Jj^ [■J4"K i_ $J-*-i (j-*-*0. .(JjflLii ^L-ujI ^Xl 

4JtUl £i\^jJl6 <jl ^-udIjJI (j-Aj * 4_iill /qJju ^yS ^ > ^ ' ^ "*-" ^ £jJlaj 4jLl^k <G^^ 

t j^o lL^ 1 ^olt"f*> V iL^J aKjj ^ylJI 4-Sj^IaJ| ^^ ALtaaJl 4^>»jl ^^-J J <i^ : LjJJkl 
.iljLfc 4jj) * i^t Vj tjr^J-^' (*M^t (j-* 4l"i fl! ^ I $ULm ml ij&Ai Vj ^jJl^JI 

{j *"j\P' (J-*^W L^*^ J^J UJ ' d^- 1 "" Ct^ ^i/^? ?^ Ct^ 4J-4J^ ^Jint ^"<TrJ3 (JjloSj 
i4U-> j^af jUmTj S4j ^U JUJiVl ^f c_fljjLl < nj^^j *>»M£L!I 4-^JLiA ^Jl 

t^JJI u>-aJI j j..>j» A unicorn that is eating a flower is in the garden 
Is a unicorn that is eating a flower in the garden? :2Lqj.2U ^Jl 4-^LUI 
Is a unicorn that eating a flower is in the garden ^jVl «is» LLii ^J ;<„4 

^jVl «1S» ^jl j-A JljLdJIj i«S4-5jjL>Jl ^^3 J^-jja <>>a3 J^^ U>^' ^^P^J (J jkw 




4jlj1jJI iJJ j^ JLaloVI ^jL^ iciJJli ?laj . S^jfcj (J^^ OJ^ Jj^^J ^*-*lj tc-fcfan^r*^ OJ^ 
aAj .dJlcLoJl Q^j-ju fi^jL^ <Un^ O^^-^ &•&$ *4j o i.nVI CjIjLulII £)£. £ i _ ? -*i (^i 

J£L ^jJI <jj2l\ j.j ^j» «a unicorn that is eating a flower)) aj\ t tl JjJa 

4 A jtjj 03^-* O' ^ <3 f <f ' ^ * <UjJLo J£ jKT^ (4_illl iJJ ^ JL$_>JI j-A Ijl&j t((3jjft»3 

. . . i 

^ i (i rt } T I - (^j tl Tl aJLjlJI CjL*JSL) lilljj j4-jj mi) 4j^a_tJ 3jj^_c < ^ t^"j 4jj <"m 
jj£ 4_>Li-£ ^ j_iLs (^^iJ Jj? 4JL (Jrfl -^ (^^0 jAh 1 ^ , * J^h* a*-* 



Lt,,< (I 



jlU Sjljjl^JI 1 ,iif ^Lcl ^ 4J>*JL1 oUJJi alii ^yl^. ^jjtUI c-^ljJUl 

HJjjJ ^""j^ I j o 1 1 **n ^J £>JjJl liJuJjl (jyJ^- * 1 « o '^> 4-joj-^ojq 4jj-Tftj JLcl^^ p^H^ 
Jj_uJt jlj-^VI JLC.I^o-a_a *«4_lj<iL£.)) CjLa- ^T 4-jT tJLtJ 4_i^ J^tj (jr^ J ^"< tj Lqj 
.4S1U1 4j^Jjo1 Jl^1>2 JiL^a LqU3 Lu^I rt r ^JbjJLl Ji*l-> ^ Qhj i.ijijVl 

(^ JjLtjujL) LoLqj it Ct\ aJuc\Jal\j . 4jJ*-lL>o ^ I ^^ 4_yiLi L^JtSLJj t4 j<nij-aJl ^^ 

4ijU (i-«flo) ((Went» 4-o K 3jLt-i.Mi Q^a.V" (^ l>iL^ <jljIjJI ^ VLoL! q] 
4Jl ^^ 2lS-^>JIj *■ J «goed» SIjJ^_Sj jt ^ sL^a ^jJlJjV iu^Ij U j| ^Lc 

CjIjL^-a (jr^J - 4jLjSUIj *f\j "^ LllLilol &Aju fj) < j^a JuV Lul (jjz &-£-j3\ (jr l^. 

j^l (ed) 4_aLLb] ^ 3 j ■■■! ■■■Vl 5a_cl_i!l *_a^Lstj 1Lr LisU!j go 4jj j^V^ ^ v^kJa pjLua^a (*) 

(^^iil) .Went ja tfj\ 1 nil 




V fogjui<)jogjS 

j t ir>\ ^xm (^yJS *\Q ( an iLj A^l£jl qj) q 1 t**M (C^jI VI _ 4_ua^aitILo J-il^c. L^J <~*m njl 

a^jljo (jf V! igoed 4_J£ ajljt * mi j jJI^ ^ (j^i^ * Li* jij-c Ja? *-a Ij-AS 

Lof .Sj^jjJu j $ yj (jl m£j^>-I C)L<al£L> m^I t 4 njV i (ill CjIjLl_>J1 aJJt Jj$ Jj&LtbJj 

. (j* n ViTI ^j^o 4jLj t a Lcl^jl 
jj^a 4_L_uL-u ^j^o ct^LI? ^d5-*-^ ^JdJ^- ^3°? 3 (jr^ 1 ^^^J LJ^Ij^l J 1 -*^' <j' (jr^ 1 

Cju[£ ^j^-jtj jlcIjJs cjUtUl u \c JLiLaVI Lg-jJa ^^-ij *4 j * j il^> II e_»jL*Jdl 

aajl^I Jj-dljpil ^ ^ ;< <i j cca^j djIjL^^ cj! ^ tjji iUjIv. _ (pidgin) jtjj*a 
jjej jLcljJa 1 ^ < s\ n i j ^jL^ 4-iUI djufc ^jLs ((j-L^t^JI cjLiJJI (J£ Jii-«3 *j^VI iu« 

^jSJj .4-ai j-jjij (j I L^J (3^-«-j L^/^ I j m iii 4_La_u_aj Li-^ji I4JI L«»^ tj^oVI ^j^. I^j 
A ^Creole ((SLJ^-u^)) c^tj-uol ^l _ ; i^ jl^ ^1 4_JL*^j 5^L^ jA^i 4JJ 

VI 4-J^ajj^ ^1 J>sLD V (jryt^l <iUI jLfi t( jjjjiu g-u T mil L*£ jl <rt"^ bj 

.4*UI Jj>^J ^ 3^J>iJI ^jJI (JJ ^MM . J*^ , JLoLVI fjA J^ L^-J- C lJ ^j! JJU 

^j^o (JjIS-j d! <i Mitl S^lj^a aJL*j (j^jIjJLI C/ >L^ . LaLflj 3juju>- ^ «lt iJ^oL£LlLj 

(AJfc-^lJLn dj*'l j ■ -Vl jl 4.J.III i^iJI «ja <Lilu3l tJjljt^J (j^a 'IflLL^ A^HiJj '(_r^JJ5' 




L^jLb nj-Ute^JI 4-iJJI dJUfc Ljujj^JLusI JLdial aLu La J <r *3.ijJLjLA CjIjJLu 

l^__*J-uo ^jjjjl fQjfe JLaiVI <jL£ tj;^j>-l 3j-^oj .j-stjj 1 5<=. \ rt ^j ij\ i^t't 4lj 

Jj^o 4_jJa5LJ La J t " flj Ili-Aj . pj-LJI <UL>-j— a jnlnll » in 1 a,.l <r 1 ^ ij t m,i" 
i^jjJLlLj (j-3tjj i3JLjJL_>- oLSLJ ^"i ,> ^t tdJUJLj>. oLiJ aLu ^^B 4-jj « m 
jcJju (j I ^d t^ m mil LjusljI j i it <1J IjLAjj . S^JjJlJI JUlj LojJ (j^^J V I AJ 1**^ 
£^a * JLoJo j/I ^jyl^- (jl> 'J Jt\) i-Lt.^l Oj£*rl Lr J -"U- i <J <r> ^ (_r*^ 4j < ui^-all 
* 4 » o i f n m£ jJI aM^JI <_^3 ,>>,P *>dj-*^^ * Li-uJ^-fl (^J& ajL>-1 *Lij| 1 $ gUl 

g- (A l^lll J— jLId (jl 5 * J **t Q ^J . I AjjL>iJ Jt_JLJ <iU j ^3^-^J V AJ i*tLxjfu j/l 

j-*£, 3j-a5 ^yB L4J 4JIL4V ^jIo^ju I Jl V) 4^.^il 2u^_ii>J| 3jljjju1!I aICu V 

^^ <"m1 mi"oI SLUs (_ r -Aj i^^jJt-L^J CuJlS^ 4 j <ij rt "w 4 i^\^ ^^ (J-"*-^ j} Jfc.t ^jr^ 

1 ^ j *4 0^aj_^ djUiVt ^h* J)l^-*> jli-J 3jU>Jj 3j— fle-^. ^3 I JLA Lfcj r J3I0 

t^j^l dilj^-Oja i."<i m"i^I La (j[£.j*lji Aj_5t->Jt 1 JUb ^j^ 1 L^>-l^-«-« (3^-^! J^J 
4_lu/L-u_j*JI 3jJ!LiiJl OjjL>o JLB ^4^ ijj tt f TLj J-aL»jJI JLa^ ^.U "j aJ L^JSJj 

•S>J>iJI t>^ J^*J U^ Cr^ 1 
(j\ SjSLa L^juoj tl^JLa jjnlV"!! jj-<5Cfl (. > I UTi t4^jMiTI jlSLflVl (^>- <4J? ^^ic 

4JL& <"mIS JLfl^ i^h^tll (_>«-iJj i^JLl j^ mij {ji ir ^U", i n j 4-^LalJI £ya (JSLui 4Jtllt 

CjVL-^. (JJLLa (jl ^j-o (*A>^^ Lr^-J -Cj^xj V 4 se <»! ^. MjoJo L-«j Sj^SL-aJI 

aj^ rta -2^>-J (* tajL£ ' (J-*-* *J*^ (J-**jJ^J oVL>- I^j? LJ < n Mt^^ iLl%jjIj t4-j-u,\ 7ta 




p- 1 "< <t " inzl -*jfl * A f 4 -^ QJ)» J** 1 " '"J (* A J.^wj £)U,2fl (jU JL>-T ^"LstJ £)' ( rt'it mil 

Schaden _ k^K ^jjl! <j^ 6^' o^UJI jjL^u Lot '-j^>T q^V *i Ja^ *>"*# 

. 'UUj l-ujx. *jd** Ijla ^t uj^tj*^ '^hUVI _ freudc 

(jj-1^- A4-jJjJt3 ^1 <£^-iLLj^a /^ jtj JljJLJt-lII jLt.n a ^C jlnifl cflj ""VJ *<*-^H**' 

^SUj Jmjj ^U^ ^ Jjjilll cjIjL^JLI o^ JUIoVl op* ^UKJI ^liVi^l 

^j& Ijji-LLa 4*111 5 j o n ^1 <tCjjJI q\ ajIjIJI CjL-uIjJ t j j0 t::j -*-> ^J * ^^ J^*^ 
.4j1jjJ1 fft-Lcj <-_iLua_cVl aIc :4Ju_lll fjl*-!! ^ 4j»UI S^j^c, ^^Li *JJLa <j\j*jJ 

.4-j-LtiL>Jl cjLu^>J1 j^qIj 4_j_>JU 4,"5v.,ir>tl LjL^l^d j-fli (_y3 Jjl>JI <„, <« in II £>*j 

j<JajLja JlLc jJ*j) 4-iJJl <L>JL*JL CajLj JJ*J ^i^ £-M <]>* 4 i m <Tt ^j^kJI a, \ Vi <nj 

i^jjuU «tjj) oKljfl £>jJlI1 Ajual\ ^s ^"t -w i^JLI jj^s ^ <<n 2 1 c_ul_^J1 ^^^Ja ^Lill 

La ^jjb 4_3b-jUl1I ojSu ixJ.1 (^ ^!j^>. 2I dJuk ja i ij t a Uj^>- < M*ili < » j i ^j I a, \\c 
J$ a^3 jt aIjVuhI (ji^. SjjloJI (jl jlIa ^3 (Borcaf js aphasia L^j 3 imi>i dtjju 

,4 o jltn Cm rti JlS ^ji ttl ^43 (jrlc SjJLoJI C-oL^ ^jl Ct^*" ^^'".^ ^^-^ '■* J^ J) **nl 
Jjb» (J-LjO 4i*j ml £jj£. t ^ n 'yj ij\ 4Jj ^ 1 11^ » j U" ) nj Lj^J 4_cu-J->- ^j^Jj^9 oJ-3 i(Jl <Sj 

L-*-Up ^J9 ^J)J ^ J "' A J) "Tilt 4 j nil ki-v. <„JVl"iJ ^i-ill (Jlj 1 (i lLa «SCLtLa \ A $U - I JLuil 

Ljjj.-SJi *U o>-^ I -J-* up 3 * Wemickl Is area ^1/^jg 4_iixLa ^^j njj— i-t 5 ^U:^ 

0L4KJL mJ^j Jia Jj ^^lr jJLjuaj t nl"H I jl^j o^L*^JLl jlj-aVl^ : ji_ Uall >-jjLj1I 

J^ L7 A dJLA Cm 11 jlj .djJjj tj JJI ^MiLIi 4-ik. o^J L^-C- L^J 4 nU it CjI q jit *J| 
3^j)->JI 4-5-^L« 4^uoL^j 4jJJI 4^>JLjlo ^J9 4Ui"n ^j^-l ^3^^ ^LiA ^j' <-^LJ^ *4j^iJI 

S l \i^\j21\ Jli. 4JU ^ l^rtjbj Jiij ^1 4SUUI ^ oi^o jAj) insula 




a^jJl! £>£Jj *^LjlJI *L£jJt <j^o !jL3- 5 i >\ h V *- a 4_jlS^o (^ Q^jLloII JLilaVl 
< A In j LcsJlIcj . 3i.Vrtt a ' "^jk»' ' *j ■ "j <Uj^1s ^Lqjwj i^Jj^La iln oK ^j^oJlib 



U-uJ 



4-t-Ul /Jxi (_ji£. 4_*_jj3j SjJLJLq a^jJlIj . (^ rK jl *LLaJ9 4jI ^Ir J^a-Lli (J£l <Jj-^ 
O' 3^i3 " I'-Jy**-" 1 LiL=tJ Ijltir oj) ft 1 V' ^ (*^ : (jy ' *-U *—iLu*>. ^i^ cillj (j^Jj 

4j5JlL!I SjJLaJI (jja ^yixoJej (j^fl : J>1 <>> a >tH^ W l£>*^ ^hL).>^ ^il^Jlj 

• OuIj >*Jj (jJLc t> ii_J J&t\ ^i^. ^| * l^-fcLk l^jjb ^KlUl <y& ^iijj 0? J-**- <>> 

4jIj j< ii <nj l^JjI <<ill 4jjIjjJI <—*\j j > nrtm (2?V c£' **L4JjLdil 4-lcI q" "^Vl >jIaJI^ 




^^ilJl ( a\"t\\ <Uk- J3S0 La Jy>* Jju>Ji j^b 5 SjjljJl 4^>-fcll JUfc J^! ' J^ 

f*l\ ^ oLJ£Jl J^ii3 ^iii Sjjl2J1 LuiLw? ciUj ^ Uj tSJiin rLlJl SjJls j^i 
„ 4 j mi -kJI (J^l-ji* 11 <>j #) 4 a j-'i^ (*3^j 4Jtlll ^ ^jpjj^jJLi ^ Vj-4 Lbj-i V,j (jUl 

Jlj^^j 4.J1 ^^fl (jJLiV >j/A Jjli>n <Lufl j_<al lU-A ^jLa ijJ*-*$\ (j^ajL-tll 4 1 « n t I lj j 
^jt-iJl a I LJfclxjil^ *i.g a ^jja 4-ui^aj* 4 1 Vl"i <h :*\ <uJt>i\ <J£J ^jljj j*-<£Tj lj£>.^jd >**' 

Ljr k- i>U^ cJjea U£ »u^>JI Ijla jj>i^"> LaJLi£. py^y^ Jj^i U> *U^H^' 4^ 

* SjLiJj (Jjt-d ■ Laj 1 ■■ ■" 4_l3 3"*^° J^ '^ J * Op* W^JtjJI LA^ ]) 4jJ 
ciJLLAj »(JJ 4_LLjlj L$-Jj JM 8 ,/^ ^ J J . ^fj^^* ! ^J-iL^- tJ_J->* 3 *^i Jill ^SjJu 

CjI Ux cluL^j >cjijl j" ^Vi ^ cjLjjUa-u 3j^i-uVl jlj-at 4-^u-aLrctl ^LglJi 

4jJl1S 4jjJLI ^3 JB «jp^*jJI Ajj h i 1 w dJLjLflJI 3^ j i ^> ^ n J 4_t iui-JJjJI ^^JLu3jL*^» 

^j^j ( m j£-JJ Lbj ^U*i } (jl ^ » t ij rt^ji (j^-4 4 IS Mill L^JJJ < J-Ci^flJI 4J3jjljo ^jjLLkajjjLj 
{ _ :r l£. t f lj"njj>. (jiajJLJ LaJU£, JlLd^j . L/jjj^. A^liJj L^jl^Jl>.l ^j-^ VjU it-tifl j-$> 

j^jju aj .«This is a Wug»> oUK 4_*_*^ ^Jl^ ^l£J Ua^jL^ Lja ^-ait-i ^1 
u< These are .,.» cjL^K \ ~ $ + *^ cjLIjKJI ^jla ^ ^LSI 1 ^ j 'q 3jj_jlo ^^ jlf 




juaJI 



(J:jJlLI1 t rthlL Ji^jI ir>U Lai ♦ «WugS» 4-Ju^_^ 4->JL (^ ^j-oUJI /oJcuLja <-n.^e j m 

J&Lual ^b 4jj jL>uVI (^ *u«l>J1 4_ia_^D 6JLC.LJ3 ^jt JjjjSjjlj V <jJuj Loj^ tf4>4£ 

CjI qKII ^j-^ (jJ^Oi CM-^J tCji olS II ^ Hit, «_4->»JI ^LjL-l-c^ ^aL>JI i^jJtHI 
^4 CjL*1£ ^Jl «S» *-3j^>- A^LudI \ \r\->- {jjj£jjjj J^3 ^j- 4 L-^JLh? (^ Cr*^ 3jljJL>J! 

^joaij ,«saess» dui]£ JLo ^j^JI tdJj L>U LJ1 ^L* L^JI < nj.\i <jJ JLi^' 

^g£ iJj^oll c-iL*]^ L«-l<uv L#j <jj~' Vi (jy^ll Ifl <<i<ii 4JLj»LaJL i<Lu^al4 4-oljj^dja 

* 4j^*JJ1 SjlcLSJI (ji^jjjjtj V 

4 ij < <o^ i^ju^LLI (Jjl^JI tua \ trtj] 4_>j_*_t-o <jjJUstJ ( _^»L>JI ^gjj « I II < nVilu 
t4j3-^L>*J^I AAjLlJI aJufc <jjiIjJ JUlj iSj-^4 Jj J? uLllJI aJLA (-iLUj^>. Cjj-uj 
Jji^Jlj j_4^>Jl^ 4j5-5tU( ^j.^illj .^^jrJJI (jjiLuuVl (>a ^Ju 4JtiJI 4^>JLt>J 

jl^-aVl ju^ jj, t ^U 4-^,1 c^w dil JJL 4j3 jU'iVI ^i j , " tl iUr j^\X\ 

4lli>> a i^ulZ 0Luljjj>. jjj tt jlj^l <j|jualj JLflj . 4_la>1^ c-Jj_lju ^jruLt-aJLl 

J& Ijujl.^ LUii ^>LLcl ^LjlS al 4i5Lt o' Jr '""' u' <^Ua1 L«ju^ 

. 1 rtjUl" < mi ^h* (*AJLjuC Lo lLUjl^j t\ n jt^tU o j "illj CjIjj-oJU ^^^ a^jjJl^j 
4 j n jirtl *"< i mi 4-jJlj Cj\^ dj j *« ^ l£j^>-J (Jl> <*i)l r*4^ (^^ 4jj_«-jus ^jj JLatJ (C-Aj 
Cjlj^iiJIj i4_ojvV CjLa-uaj JjuJLl (J^-LaIIj *(j-uSLiLill <J J <3T°^ Lj ' .' ^ (J^ 3 

. J 4j^ojJLl j-j-t-aJlj *J-qj>JI ^ <LummTI 




V p9- u '9 j0 9j3 



jLj 4_j*L>JJj .3 j <i jUl Vm in.lt i^j— uaJI J£ ^^JLl (JxLaJj JikJI I JLA <jt jjfcj 

.Aj^jIj <LvL^t-4 cr^J *4j^5ti!l 4jj 1 1 n \ I 4^>.| i*i3 
(IrV^ dt-o-A-'^a 4 rth V 4 4-CjL ujjL>o ^^ {4-&L] 4U"i,.i ci a i^r^H^^i <jj_uLJjj 
it-4jj <LqJ£ jJ^>- cr^J ' ((( -^^ >) 3-*J£j « <■- 1 Villi J^j-jJI C^*^ «<j^3£J^SjlSLlJ» <LJLSj 

■ft M 

«S» J I tia-oa Ij^j^tJ (jl jt ut^^jj^IuU Jluj LiJjjtLo <—3jj3tj IJLjj i^j->-1 4 <m 
:4j3jI,^> VLj JnjJLrcILjJ (^^It** Ijj 4J&jJLa tujl^j LgJ^LJj t5.\nt a aJLcLoII JJUjj 

c >! «K1I ^y£ cil3^JI Jj-k SjlcLSJI dj-A >j Vi_i(i*i jjjtii iLdjJu^jw ^xbjj L*£j 

.(Li^yjJiiJI v^j) «technophobia» Jla 5jjjl>JI 4j)JL>oyi 

t—iLjb^^ « Ljj^ayC j ! » (J-tA cj\,<iK fSjLJ <jji » j t^**' < "j f*-^j *3ji£.LaJI ^ * ^jj JjauCJl 

^LarATiKj *4 AllV a GjLL>> JJ jjJL>> (j^o ^ < i"> (jr^ i4-£j-A ^-^ t-6-I i — J ^ 4KII 

jjl 1 m,It )> t<i.l-Mijj>. Jj^Sjj .^jj^-i^Vl jl^flVI 4_JJ T-Lbtj L^-4 ^-i^l Cjljj^J* 
4-udL>JI ^.UlI jmj <*1*"'J C*-*J •«4-j»aj^ 4JkJ ^^j. vl o - * 4 ^ -3l^-BLS ^ ^ j *^ j\rt*l 

^j! ij->-VI c_4JL>JI (^yk: uLx'i Lul VI t4 jhtilH j»*£. CjIjI >"i^VI ^ ^j^uxJhjlA 
Jjl£^ i^jljjij (jl-^ljJ tiJllA tji-Sj »<ln m^jJll 3^ ^L^^ J^oL»-o ^o^jjl ^la (j^aJuJI 
^ ^^£,1 ^hn 1 ^J-C. ^L^J J^oLjl-a 4jjJ ^^LiJl (j;^JtJJ1 < rtilTL 1 o ^<<t v— it mil 




3jl^ ^ , - JlA j (((fell)) oj^y c 1 -^^ ((fellw (jjJ^Sj La l^j^ r* j '^ ^ * «bell»j ((ball» 
\ y^^ <i\u)jj>- cjjIjj .«rose»j «nose» J3_a t L,f» «.»Ji oLUSLlI t>-> JjjLLlI 

<( aj) (j n c j j r » 4JL> t_d <lLjLc jl^_fll a^L^ 1 $ j (XjLt.o Ju>.| cJljudj i. aj <r 
(J^Gj ahiJs*. T\ i^Jj^ls *J1jLcL*_u a^_3_S_*3j ^yJS <*\ <>> q (j I J-tj tj^-JS . *Ijj— ill 
. 4->. j (J^oLj (j j-aj ^ rt a (C^jJ s\Q \c (J^o-23 *«LiljLtJl Cj VI n"^Vi j t r> -* i j t 13"*' J » 
JlJLJ9 ij-jflVL) LgJ 4-S^Lc.V *_4-cuJlj A^lSLlt c—iLhj * <^» <jf ^yl^- ^j-Aj^ju <jt3-^j 

i« Jj^l j-A £l£ Lajd^. L3 - j l^UI faj-j-uVI (^ lju*. IjLlju-u tjL£ Juil» :<>U-JLlll 

£j\ .*** j ' " *(((JjVI j-A QfSLi Lajj£. ^^yjuoULl f-j) j cn2l j^yJa l 1 -^ !'■* j* "> o" jl2J»j 

.edJJL^ ( ,-,,,.jt 4_uLiHlj Lj>JtJ 4^fcj_*^LO ^jVI 4JUj>J| (j I 1^3 jlj^VI pht a 
I o (j j"^ (j-Ctla, *»J I (j) Q$^ \ n **i t j ( ii *^ (_^oL>JI ^j) «U1 ( M**itLj £j^ftjl irAl Ual 

. ^<±iJjL>JI jl jq (-J1 ^ 

(jj£jj I «Jut£. 4_uaJU>J1 4__ua-juaJI 4 <i-t-tll 4 tn^^L^a (jy *9 ^jjJ-uj^j (C^-tt j^m "*■ 

4 inoisj ^j-J ^LaJkJjl dJUb 3ju!u Co IS I jl V] < ' ^ * ;"" j\ I ^ n 1 1 <i 1 4_?c-uaj 4j^*je_a 

^^.l cjL*Kjj .4_l£. (JliISJI t ^>J>^^t jl^SU ^jSUj L*£. ^ ^Jhhio cryHL)b 
i^a *LLlAjJ( cjI^ud^?1 JULS3JI ^yja ji£l 3ULua o^a3L«j < M"<U (ju^j cruL-all ^jLa 

.cjLJSJI ijj&*\ 4jI^J ^3 «cd» ^j^- 

(j;jJJJl <jJu]1 ^Ij-cl (^JL* J^ j, « H flj I JLA (jLj l^IjJI (C^^ t>a Vjlj 4j| VJ 
: ij-^-S j-"' ^^J^ a! o"<t>2J jj-3j ^jjia3 j jirirt"i 4j_fll J_u^_4 (jr iuxj I Jut (jlis 




(>jjJLi jj$ is> "< tl o-ul jlJsj *(V) fJ-^J— *i>-^ ct^- <^- >Ljj->J1 jl^>*V ^J-il— £ 

i4_tUlj a^ISUI 4j>JL*JI (ji*« *sms\~* a {jCloj^Ia (jjju^l ^^ 3j^j>.^s L^ji J^Lall 
A * U ; t, 1 j £^"^U:t I ^uLk 2L3JU ^jl^JoLu ^jLlola-uj Jj^SJI r-Litx! ^^ J^>J 
CjLljLjj tiJIjjJ ^^JS aJLV**< ( cm UJLu^jjJ S^JoLJLtl 4 n t-w U j . 4-*£i j AjL^j 4jj^b_a>. 

jIju-^V 5 , ^ , ^ ^ t I 4 nUfU (^ CjI mi'i LgjLfl t4 till 3J.JJ-C. *3j_a JijV iljj^w 
t4j^L) Cj^jusJI 2u>JLljoj TT^aJV 3 la "mil, I 3jU^^JI clx£> JJ^JJ '***J '^^ 4j>JLjl4J 
^jJ^I SJljxj I a\$-fl (>a 1 him 4JI VI *(jljVl^ 4-j>-jJ! tZj>i— u^uu 1 ^Uiljj L^Jj 
^ylfi. j-Jtill J_cl^_B ^psj^-dJ 4jj-La^ 5jJL3 (j-a L^J L*j (4_iUI Sj^jjJlI 4 I n "m n 4 

< " i f) JL^j _ 4j^j5cj 4Jl1 ^cIaj » jU" i ii j j->-l (jr *jiojj (^ I I nlUfl J^-^J V 4j I 4_axi>. 
^j-A ^>J^ j "^ It I JlA ^yJS j^JuJ^Q (j-^tJJ iudJj ^j-uSLjlj Jl o" "wj (^1 -i>>-J f* JLC ' ^°^* 
U^ 6b L^^" ^W^' 6>>3^ tl^^^ 'Lhi -M 1 ^^ ^ajt>^lj ^JJjI MMit l ^j-U 

4i2IL<-ail 3jL^.^i1 r-jjt-aj J^JLo 4 j -w^j (JjJujlj AjuaJI ^j-* jlj-flVLSa :1jl»- 1-^JJJ 

J* 4-ijljJ 4^1 J^vj (jp3 'Cr^^J ^S^^' ^-* Lh?^'j OrOW' Cr 1 ! ^-^ 
^^ (_£l t» o tnTl ^flj a^LSJI (j^&j (4-y^Jtill 3jJ-a]l ^^ jJi Jj tcJLI ^j^a ^>^' ^* ju * 

(jj-aJI (^ (j-u^o J 7" f*^fLjJ 4 i ii J -v. U udJj ^^a J-ua_3l (jl-AjJ ajJlSj t^^ 4 ^ ^J 

jjI^Jl! j^Ijx. lj_flLusl (jL» i jloaII a^S^Luj Ij^Io j^ j mi i T I q) ^j-« j Mir «-<-jLiI1 




p9if aJ| 



<-<^tl 4 j aj o f £)? j| . 4JaLJLiil £>£■ U^^J ^J^H*-^^ C^ ^-^ J 1 J .' *"* l)$^--* kjL -^ 
<j^o jJtM-j Sjjj— iJlj ^jIjjLIj 1 f\ $\\ ljLc- <Jj£ LftJj 4_lIjjJI 3juJL*JIj (jr cujLaj^JI 

^CtiJ ajjli^ cjIjjl^ ^ j « " t j 4K ^U.rJI <jt ^ «jjlftiJI *ljj gJall j-^jj 

(jl ((jLtiuVlj) -i^-SJl rfl jW"i (jL-3 J" o ^J *4 pit Yi La <j 1 nil 4jj-La_3 -ij-J-3 (^^J 

£r^>-L^-« l^j-ftj ^J 1 o (gil VI tal o" ^>VI ^jlj^pj (jj^_aVI (JjJla ^)l * n A - ^'-^ 
: (jr ij^ j I jJ I t _ T J-uL<jj2l roj oft! (2>* tLcJLUI 7t o 1 1 1 ^Jl « tSjJ ^'^'j j , ^" t ^^Ij 

lLJIj^V 1^1 hi, \ i^ (J-oSLju (j I (j^W SJlSjlII 4-ijk^J^uJI ^Lia^VLfl :lJu£^1I1 Arnjrirt 
CjLll^UII 4_*-oIj^ L^j ^^oj t^r<JI 1 ^ in rt> 4-SjjJiaJLj t-^U^J * 4 1 1 <i "i t «Cn g.m)) Lo 

J? 

r"lj^V ^i o <«-> L\n t a I i j i"i 4 m "w (2)jo "rj-azj (jU j^JLu ^j ^ J "' • " ^J-d3 *5jLdJtil 
(jaijLj-ajoS Ijljj tjiiia, A"jj * 4-y-uSjul 4_*-uJl1^JI 4 j,1 4 r y^..«.u-u QaJJj^Jl ^jjo ^^JJI 
(j^Su 4J1_>- (Ji ^3 CjLuSUIIj . 4_l3L^-4 ^ U^t ^c-ud^ojJ ^[^ 1 nj^a-t-gJ I (j7ij "xJI 3lj)!na 
lJUfc (2>j« (_p»jJiJI La :4m 1 1 1 L^Jl_fl_iIa»j _}jJu>- ^fl cJljlajj Lo.V if V] t^\» « ^i-» 
SjLLVI ^J^- (>* Ij-j-alSJI (Jx-£- LiAjusj Llj! jJ ^it a ^_j j-aVI ^jjSLu-uj * J mill 




dc-a-i^s L^-Ji j-^»JJ Cy J J ^ o-* (0I3 j ->JI Ji) ^jl inWI (j^^- lint n j Lul ^1 

a 7n r tl Sl^IaJL 4 Ah Ul JL^>Vl JiLx ^ .4loL£Jai 4l'S- ,,,t,l 43ljL^ > Jl 

7cJLI c-ajLbj 4jL$HI (jr J3 4JLo r-j- r tej t (jr^l9 mi r u-^-jj j^ JL.J3 «JLl Oj^4 
1 tf>i*V i -* \ 3 >S^fl dJLAq _ <_*£>JiI! cL)>j-aJ 4_Li aib-^- 4 4-jujL>- CjLst" < g^ 4-o_LL>JU 

q\ 4JLlJL>JIj . ^ 3 ; ' " *^**' ' " c?^^ j )»MUjtl CjjIj ij « i^tl 4JLx£J CjLxJLju* 
«4__u^l u3jJI» 4 Cj^-iJl dl 90 1 (. < » 11 >• 4 — j — j ua «jt £j\ K \ uJI JijLjQ 

4<j m,< *JU 3jj-wd jj.i< juk ^1 4jJULb jus JjLXi jjfcj i (Connectionist) 

^j3 pj n '^" Jj^-j m j ^ tj^ . CjIjJLj 4_j_stJjl_j 4jj V in JLj>o LLaLA 

** «■ ^ 

L^J^-uaLua f-jJl 0^5 * J '^' r ^-j-u1-jJ1 (jj— ill t j-fl (Jj^i < ^ 1^1 ill 4JLlL> jn nill 

3^ 3L-«^>. (JT 1^ j^*j (2^t>- *j-ll o' jj? 6 '^' a >*-^ (jt^- *-^ > *V l£JlJI 4 lt^W (*W"ti 

LfcJ^j>.j 4-SjjJaj ^U"" 1 j '^ 4 j <t ^1 jj^o'ir I J^j VI g-"f" mj ^jJ 4JLJ3 *o^J *' 
liJLlA J^JJ 4jl LjLj^kI n'i M r 11 J Lijajj i4-C.L*-o c-j-ll ^^J IM c>^J *<-i^llA 
h-jIj £jr ajjij ^ninl ^j-a ^flhj La ^jiJS i^LJljij . CliLcl 1 nil «_iLud La ^jl^Lo ^t 

r"l**t n t ill ^J3 dJLtAx! LcjIj ^ . ..^ t ^■^aia^ju ^j «t i^ll 4_5&3* a J V< < »l ^jl J^J^jl J 
j jn "n) ^y^-c? CjLcLuj %j\ i^> dJLl^ja '.^Lj £-x» 4_a^ "1 -^ I 4_j_^ (>V^ j-»*T 




Mi*?" 

^c^ . An * U < fTjS**<tl j < <i a\ (j I LaLa-s <Uj) (j i ntl aJufc (J^aJ 4J_£La-ij * jlj^VI ^j_a 
(jLb^-jJI (jVl Jlju JL-A-jlII t inCifl (j! 4-_jkjJlI l.-rr -wLj 1 a rj (jJJL)'^ (J^J^ 

IjUfc (j^o ,1 Jit a < ^J^*" 1 Cj - ^ ' f TJ" a > ' <3^ ^"' ** * L7"*"^ 4_iUI Sjj^X. (jl tc-l^IjJI (j_a 

Jfl mil <j^»J * -il^VI (j\J ^^IjJl 7C_t^ljJ| J-t^ljjU (Jj-*^- y^i t^lc |<l<li/> ip^jJl 

(^ Ij-bjl mi"m (jl 1_o-Sjj-_3| Jj fl 1 11 ^^y-fl Ll^L^i I JL-LjLa <j^ < rtj*^ j j ' >■» " * (jl 

, Ijj La i 1 h^ ^ylJl 4J9ljjJl Ql a"i> j .flE^ < r,ij <2^_JI aLo) 5^ae_j/ ju^. IjI mm jj 

(jLjt-A .«4_-t3 J^-^J IjU-ul LljIj LtJ^f iOj a*Ul 5^-ae_**uJI cT^J (jjJJ ^-£._i i_<JV*t**Jj 
7-\ aJLlj (jLLailaj 1 Luw 1 ^^ • ^ , ,.j ^a ^Loj ,_]] t^-ijj a-j-lojj (jLtLaje-a (jUiLa^>- 
<^£- SjJUaJI J-d^ £y* ^J^W U^*4^ *^ 1 a<pl V] i^^jt-ulaJl L_»LicIuV1 ujji^jIj ^^fl 

tf Jub *LLi ^3 IjjJ 3_>Lc ( ^ 1 1 1 j (V) Aj^LMjjajjS ^ji^. La ^jISLg ^5 Lulj^ tiJllA (jl 

Q^ojLSj I^IId JL9 f-1 <C< "wVI *:Ui£. fiktfl (jt ^^ .(lru>JI IjUfc 4jjlL ^jJI jjjJI 
5 1 mi i jl ^m j-A tJ<-i-JJ La j )a i^^^jujLuVl La^-uG CjI m 'w -ij^vj ^>^ (j-ul— a-JtJ 

(jLj ^ajwljfcj (j I tSjjjSLII (j-ubljjJI (j^a (a-c.j^l (jr^ 1 * LAj? ^ ' *<** ** J f~L^""wVI *\ air ^j^a 
3jJl^ (^ j^tiLJLl d^-uQl 'l-tiJL*. C »1^_jjG -ij-aeja ^-A 4Jtill ^^i^. (>l>JI CjI^jjLj 

JUU >cl <J*H JU£. I Jl^ lj>^J ^^ U' (jr^^-^^ L>* L>"^J *a5L£UI (0-^-5 ^yic «JLl 
^i^. 3jj t<Q O a jjl^-JiJI (jl j^A ^J-^ C-JLtJl ^^yJUjL-uVI ?"jj a-'rll (jLi u>-^ JJJ^** 

JjIjJiJI u<~**} tjLj Jj <iJ ^_ ill 4 j i„(i aj "*JI oj SLiil lLUj ^fl jJ*=Jd (jl J^st^a-i 

*r-jL>JI (j^a l!»^L>.jJL ^aitj j^L (j^a L*LJj (jl (j^-aJ V 

j> 
L-^.^aJj£[.j 11 JL^ : L^L>J jLlitJ dil JJL) J^l miU (^f ra^jaJ ^JjLjtja ^^ ^j-mmII 

4jc-ljjL^ 3juJl>» CjI > 1 ^ n 4_t_« <. iL^. Lajl 5 L^U>o 7<ej>.LJa JUJL>» f«i^ 4-> 50-Lxlll 




V p9 JLJJ 9 j0 3>^ 

<.**fj 'tej LiJLj Lfl}LL>.l L-dlliit3 pj^JajJM (J3L0 ^JL^la jjl f^i^ ^ ■ "** qjSj-mIA 

jl^Vl t>-j ^1 j "11 <*,>■ o ^j1,„H oLuljj ^LUI ^ 4l<.i»Uj * 

J£ ^,3 Sj^jvjJLI ^tja^LJLl *4jj> mi ill lLjLx>3Jh^»-M — liJj " mi! I ^g^ ml ill ciJ^Lu*JI 
UjpS 1 JuVj t?r 1 f^l J^ ^iJjjl f fill 1 JLA (jl I jLLj < *T J*C <^gj-1 ^jnit'ljj — LlA JL-^I j 

m£JL>.J (J^-C-J LqJU£.j . 4 "1 <i a ^ tfJL^S :jjyjLiJjJI < 'Ufl'i 1 nj L yA-LilaJI toLst-uVI 
A "*■ 1 fi r 1 1 7r 1 i^n" L*a (jLC^_LdU i^j^j>-1 4-ir,..<<i> ^j^ Ij*_xj-£ (JjJa_9l ^^j-^-Jl ^r.ntJ 
i^_jLlJL)j . Jj_4-uVI 4 ■» 1 n r 1 1 ^pa^ a n La ^jLc^i^j P^iH-'' LJ^ 4 <i 4-t-d <Jjti»Lfl JM 
4_jjg LLl>- ljJjI mi II OLuljj eLqJLc J^^ 1 jl 4j( ^jj-LajJI ^yjjJu} I ^JLc r^"*"" J ^ 
-^JJ .^^h-jLj (_>^* J ^ J *- >i >^ l ^-^-^ ^G* ^H^ U^r? ^ ^ ^P 3 t^jL^ (JjLjj 

^ La Ua^ 4^J o? (>o JLj>L_3 i^LULj ^C->Loi 1 " * 4J ^jl 4jL^1!I ^ OjI 

. 4jj j-LajJ 1 L^^Jj)*\j mi) \ <L3L>h 

j<^j" m< M i^UJl j-joMJLI oLiiljj ^^JJ^ LoJt\ JUvLfl i<U-3 jJL^a >^1 JjLliiJ 

i dgK jjl^a-M 1 ti T j 1 ii_j^_iJ o'jjj^L f*^ 1 ^ j-*^" j 1 1 J I ^-31 J^ :4-i_j_ij>JI ^j^* 0*^ 

^hi IjJIjL^o i^j^LiJI ^^JlU! j Jil~:il ^jL^I ^a^ 1 * jIj-J^M o^*f3 * -sl^JaVl 

j _| ^ ^ jj j L% " 11 Lj "»-^JjS_i miTIj (JJjXxhuJI CjLjjijj (j^ft J^ CjL^Loju_i_uI <Jiaj 

(j^I i|^j>J (jjbSLi uli^s * t j 1 jS mi" 1 $\s ' j^-^ ■ " ^ 1 j ^ * rt 4_>.L*_4ij LduLdul ^jj^bjMJU 




* <1Wm 5 rtj ^r 3j ri rK 4-Laj JjV JJuj I JUfc (j I jJaf Ulj SAjj-lLvjVI (^jS (^j^dUI 

LlO .£j<JL>JI (j^L-u Cii m -w £^C < M*i V")V L^Lusl (^ ^^jfc ciJj 1 mil CjLjjIjJ 
41 < ni t n ^J £j»>^pLj iLlL_iJ I *fl'^ ■"■ ^ n «JLl ^JS 4 In" <<>a Sj^.j J£ £)! jjlo^l^j 
Jjj*k <kj^->. £ya c-j^ i4_jjaLlJI 4t iM,l (j-ulj (^ (j-a^J 4-ul.j.g jOI Cj^LaJU (j-a 

(^ iM m> ^ L^a 4j1 VJ i4 t i>>U ^jS LgJLSLo <j£. daj— uaJL ^J^J <ji I gf^oj 

My) 
CjI m ^>iJl aJJt £j\j3 t ^j-Ljjjjaj^S 4-uL^ljua JU£. 4Jl£. lJuulSL^ LaSj * L&J&jvj 

Olli^ Ja^-j Sjfi&j .AiuJ^Jl 4-ulj^l £jL*jV1 ^ Sj£l cuU'UI jXl ^a ^Jt 

jjV 1 I J f » L^j J mi ill A^-3 >JU1 <jt 1 JL>f j uLtJ *J 4 tj jU.1l (j— SUj iJ-AjJl L^J 





\$\% % sj&\ W^*^*$£ i *> 



i 



2-a 4^1 L^j cjL^iLM ^1 LiaLW.1 Lb ^l 

i4j 4~u»L>JI 4jIjJL9 (jfj i4_l3 ^SLsfe-Iu j^>-l Lj-j-Ju 

4 o 1 t a 1 « j *r i ( b7 I^> (_?-A i4_j_*-u-_AlJlj 4jj tltl 

(jl VI * LlaI i "1 a tfjj) <^>"j (j" *- 4 ^ 4 J- 1 -^^ W3^>^ 
4j>-jJLj Uj^u J^' (JL5^ O' ' ' ^ '"J Cj-^ U* ^ JJ^ ^ ' 
La ^ irt V Iff j * a Jt/i rttl IJLA ^ '^* cWj .4_JkJL 

:4 rtl" V a 2 ^ j ^ ^ (_^^J (jJeJii Ll-A Lai . „1 mi *ylt 
4-^jJLl (jljU-aj 4j4-*JjIj 4_j_3t^uaJI jJb /n m ^tLa 

Uj»>. (V) f^j^^S ^ ^ jJI ^^^^^111 



J_U_J 



il^jlll *L*Jtftj JUyJl 







fo^jLiaJI 

4_je_lT<_> U^jLS (4_LaL>- tj^SkJ _iL£j 4JL-LUO 4J3J-Jj Ijufcj *(Y) c£lj ^j^lmJjQ^jS ^Jt 
^1 CjLjJlIJI CjLjJ La I . j^ilajlj CjLIIjJJI ^ <±jLJ^Uj (t_jL}JJIj CjLuJOJI fj& 

Jufojtj (j^J * I cV 4 '-^-'J u' W^J) '" <r *•— 'J^j *4_tttAj ^j*l>JLj 4jj'jj-j' L*^lJL-UJ 
. ^LoL>- tjr ajjj Ban body jL) ^ m> AjjiLi <— 9jju 4-aLuaj-a *LaJL>. <j,J3 4 mhVi 

Cjjj 1 cj rr 4J1 VI . 4 «l ^j^o (j-u^J aj lmj a Jj— ^ cr-^- J J ^ cl^ (J *<^ ~*-±$ 

t_iVI ^ (^J fj-LM^j^ Jjjj Ijjj <M^j o^ V 1 ^ cV 3 Lf'j pJ^J^JL^ 

, 3jlcLuJ1 C<-jljl3 l— i\?\ <"lTl(-uI dJLA ^SLl^ h^Ij j ch^l ^3-^3-4 9>^ p# * l ' 1-Q.jt-u 

.jIjJ&I *V>a 

1 jlj*^ Jfl^J U^Vl ^<if ^jt ^^^ 1,^1 1 nil jjl 1 <^JI (j-uUJI ^hta L-flj^jfcJ^ 

i^ ail ij\ j "w^J j j \ 1 1 J >-I r^ tluJ 1 -q-jJ t^i (-uJlII (j— * V J ' ^ ^-^ ' '^ > * 

^^ 4l2i£ dijlji JL^j jjiiJl ^-jlu 4-iJj-C. jj-«! ((JjjLlII ^JtxJt-o L^Sj^ju V c£^J 
ju£. lJljjJlL! 4_cjj i_<j mjtj *(j^ j j "~»j ^ JJ^ 1 ^ *— i^j^f ^JlP l^J— * OJ-^^^ J' 1-lL *^j) <\ j ^H (*) 




b* *• 

1 JUju juflj ^ji ■ ♦ • ' j t^'j j»jj-u^jaj^O (jl (^yA 4jrtlVtt,l ^j^jTuJIj . 4*Wl r,,uLj 4-».<^a>» *^ji 
L^j Aj_flj ^jl *-9j-*-> (j' ' / * ' ^ J J^' ^tJ-A ? ((IJljjlj juflj» t«4 <i t^^.» t«4 nrl< hLj 4_£^4J» 



*j9^U (jr l£, (j-u^Lu j^IflJ LojIj LlJLiA t LgJLo *jj>* ^^fl iSt jtl 43jj J j ^" j * « LjI^Ij 
JliJLJttJj . j^-uaJI 4uLA-aS* <">lj^Ut jAU"t I ^jlj^jl L^iSj j-i£. t^'j-J *^L)^' ^-^H*J' 

^ ^^LUI jj-klil JuLx. tjl VI ^JilaHI ^l J3 i! JUiVl 5b*^ ^Ijl JMitl 

«*|jLC^I» JLo L4] JtJjlII ,.t M,"t 4MU CjUK tJLLifc (j! VI ii-L^i-yLi c-J><Sla 4jli 
41sLljuJ jJSLj 4j'jjjCJ i4_uidOJ f^ua^JLl (Jj^>- JJ^* ( -^'-^ h - ^■J- fl lLJlLA aj t(( jLlaHjI»« 

SiiJctj ^jJI Lo . ^«4J^u jru^Li 4juj'V ^Jj^ :jjU"tl» yi 

4jLj_cj Ij^- 1 I <U„rteJ ^jmi^- 11 JJL>JLl (Ir^^l ^J^J O^ t t> ;t J LiIlJL>. (jr^J *J-*>JI 
^Ljjo CjI hy tjj^JJI 1 V j <i"> ^j^>-l Cj1_1_l>. 4_jjL>. ^jJJ (j^^l L r J, - i - : ? : ^ ^° O^J-" 4 ^ 







_ LkJuJj ^^ U^La^l CjLJVI J-^" 4^Uo i*\\4~ f»" (j^d - if-»LiV! ^Ja 4j^1L-c 

* Hinl'v SjLualLa CjI ij-v I^jLj 4-L^il (JJbl (j-U •— ^>*^ C7^5 i J J ** * ^ 

JjLo] 5Ljujk]| 4JU*JI jcj^ ^1 >sLLd jjxT otijw (^j| Ui-i^. 2UL^aJL1 c.U 

(jlJub ?r i ir>]j t ( j-uJL>Jl JuJu>o 4 jifl r (_ 7 -9 LAla!L>-l J_J9 t«4-jj i alb) <JZjLLlj>JI ^j- 
4 n P V <a 4x.j.qjfc.a 4-Jl <-jJL>bj u^la cHj t L>"^'* Lr^J^^^JL^ (j L^Q J-^ j^oj^SJ I 

*DAX (ju^lj <u <<>! iijJL^ < rtM.'^l jryw tiJLLA <Ji*£j oj^^ ^-oj^J ^Lj^U 
^^lc. (j-u^lj u^- Cy* (^"' ■^-'■"^ 1 o ^ t <a cilLuk (1>^Jj jl^-Ij l^^jj ^— >-^j o-^l 

(A-A jlj— flVI *:Vjjb (j\ jjji f«-CjJI ( _ r i^ 4_j» (jjb 4> i "i'rllj *(j-^l fj— <-uJ-«Jj-^ 



L yl^. oln>Tl JUxf jl mi"W U jrt a oj^ ^ L- 4 ^ ^ J i» ui^ 4 J^^ 4_^JLi j^oVl 
p mt 4-fljuDj JJlaj (j-^i f^J-^J-^JL^ Ly^ J ^ "^ ^ 1 ' J> 0' 5^-i-* (jlajJLJjJ 




. <jM J j j») 4 jlr (JJ)S J i ii 1 or cJiA-juaJl 4 i mim ^JLllI (Jj ^ll ^^ L*_>Li (jjS J hi 

cLoj 9uuaj <±*_i5fcj ijj^Jlli (jj« Sj-jSUI «JLj ljjL£. JjudLLuU 1 a, V rr V] jl in'bVI 

. ( °^jdl ^1 JUJLJJI jLS^VI j-a jlai <ya 4-^ g^jJI 

4jUI ^ ^j » miIj » i .n (^ eg mii^II 4...J, L nfo * Acrea encedon tjj.t j uit| 

j t oTt rtlj .(jiiJ>!l Aj-i-uj^ajj^ aJSlJU (—fljJLJ e$^' ' L$ JJ * r> "" < ' ^ P V "^' U - " (JSLoJI 
JL3 <;LqJUJI <jV LfHi'ra I JLjfc ^^SLJj iOlj mi^!I ^^ 4_3j^jJLI 4J1joV| ^oJa*<4 

L^_ijLi_^ ~- ' ^"" CjI Ju 4jL)L-u ^">iU> vV a ^a 4_j cjj g m" nil i o /^ \ fl" a, tnr "*u«l 

diVjuj-LMj^ajjS f-l-Jjl 4j^Lj (jLiS JL>-I^ tS^33 J-^lj (J^ 1 ^! (*^ t -^ j^) S ,"\ 1 1 1 <| ij I 
cdJj 1 it t*> IjJ jl «e$^J dV 1 -* "^^J ^-JJ <-iiLtAj i (J J "I O** OJr*-* ' ^^ e)" *'7»" 

<— fll f i-Ial ^^Lj j^lj Aj-i-uj-^aj^-^ (jlc ^J-^ ^V 1 ^'^tH ^3^°^ SjJ-SJ! jjJaJ 
aj-ojJ-ajj^ (jA^ O" 1 -^ L^'j •(j^*^ 4 j i ii itlj SjjJaJl tf jUb JJ^aJ (J^ l£'J ^ 'Oj^ 

4jLL»jJI <-< in^j «cJiIt>.l^ t_jj-Al» SlSj^Io *Jj\ e$l 4 c?^M^ p^ r t3^'j tuLia^JI 

. (t; J^ i flS 4jL^aLfcj (j-uj-^l aLlLjj L^aJLi&Iuyut <^A\ 4j irt*i1l 

("m Ttj 3^-i^S 4 jir Loj 43l 1j "v. /4-^jljo ujle. ^£j mi j * I m^Ij aj_*-uj_aj^-$ (Jl^l 

L^J t_)j_t^aj (—flljubl (jj« ^-f^ 1 JJLC (j-"^J CjLLlj>J ^j3^_j 4-jSL!j - I rrlUa ' ^i 1 4 
Aj-i-u^aj^-S £^a SjjLc C A mi m JL^ L^-il J<AjJ Sj-jJLcd 4 nrtia cdLubj . L^jLaUD 




5j^j ^J ^jj3 ^l JjIjl^VI 4h,,l,„ J£ or^J! Ijla Ijl-u? ,*}Ul jj-^jd! 

. (JiUjJ I • t\ £jJl>»j ojjljS Ijl^l u' ^! ' ' k* * ** (J J* '"'*** jj '^ * ' ^ J **-^ (1>* f^-J^ 

t^lj A^_i-uj^aj^SJ 4_4^£LgJ 4Joj^S» SjjjUt* CjIj-u-u JlLo « (j-njj Llju » 4.1 Td Oj^Lj 
tl fl *ijLSLa»j CjIaI KflW j^jG (jyk SjJlJLJIj l Q3dJ * jl**'M CjI>j^ c?V J n < "< 1 1 

cjIjLc ^jia (jf ^jju Lu^ t( t M» ■> > (-dJj <jL£ <jlj i4£L3t_L^-« 4_aL£Ls ^jlaj 

oJlA <jl 5^-SLfl ^j^a j -V ml <ji ^j^a J. til <L&Kfl Tl 0J1A (jL- 3 i^i—iJLij tjj_jbj 

Ijla ^ I U^\ Jul*-j1\ ^.'illj . Lajl^Jj lt a UjIj 'LjjIjj jjltt'j cj!jL«JI 

CjI m -v -^>^-J (j*^- J 1 ^^ * dJlA 4jjj^JlJ1 ciJ^I mil **^kjI ^jl ^IrtjUV'tl x-4-ojJI 

4Jol lm^j 7c-«JJ 4_^al *JI 3jj_^jJI ^£. 4 >JlJ ^^ L^Jjj * 1 ^ i <a JSL1 4 loL>> 

^^fl 4-flJ^LiJI ^JL^J udji Kill (^jjl !^Lj^ '-.'." "*** Cr^' Oj^'j"'" "J)"' ' ""^' (J-*- 10 Cjlj^ajJb 

(^ (jljkIj (-3j-jv ^L*_A ^ CjLfl^LLxl ^1) 4 jU rt*' CjIj-oIo ^1 A j »^lj iJLJj^J 

t^JJilj o <"i!l ju£. 4Jx. L0L4J < M**<tcj Ljjuc mjIj-lu 0^ ol^ *-^Ji ^j **tO-^ ^° j' 

4jJjl_a>a JU£. (^Ij-tdUj iM^jj>.2l Cjl Jj ^rlt i _ r Lax-Lll ^jLuJI JLl^l 3j Mir ftJLu A Ah-^t I 

, Ij^Lu cjL1l>JI ^j^/I ^ juu ([&£. J^xj Jti\ ^1) 3UA;n Mj^Vl cjLLj>JL) 




,5lg g uuSj Io9j«9*9jS 

(j^jw^ (j-u^ol ^I-J-Jj ^Lh? ^ *-7 '■.'■" **» <4jLwVI «_S3 S 4_*3jLoJtl £JLA ^ i ii n i <-Ji_p 

(^^ 4_ulitlul 1^3 (JJLlA ■- ' "*~'<* .(^Ij-xj lT^>* 4 t m ^ j m£JlJI tI^j(>J-M Cr^" ^J**"^ 
cijjLUI >JljlJ ^Kil i-3^LL^Vl 4ic Ul" ^a <j^ tiL^ U^ J^ >^U» 

4_uL^i!l 4jst-LuJI Oj^j *tjjl>^ 3^1 «" < nl Jl (^.ijj jujl>JI (^Ij-j-u j^LLs jLiilul 

jl^Jal <J£ 4_j_fl <-djl mi"Ij (^lj_ij U*->- (^ I— *Loj JUJu*. p^j ^j-a j-iLj-j JJ^^ Lr^ 

^tul e^ (t^j^^> J^xJI ^ 4LB IjIjT VI oJ^L V o-plj 2UJL "Uj^ jJL 
Ji>b Ijl^ 4jL12 U^Jj ^l^iVi u^-> LiJL. UaMiiJ < M"^a ^^ <^Uu* 
^yic Jjjl^x j_J9 4_j! jj-a ju^LJs (t_j|^_*-o ^jyLi ->jj>jbfe^ (j^ij_jfll <jL£ bjj *f>^' 

(3-j JJJI f Ij irt tlj < h)*\\ jj\ dUj t(J-oi/l 4_a_l->- {ys ^(jr*^ 1 (l^J^-^^ (J-^^' L*JJ 
^ >Ljl^ VI (jljL^jV 1 <i$U 4jL^JLJI ^JS i.".n Jf^t rlTI 4j1JL) ^ I (j^t CjJL£.^ 

.(^■Siyi ^j-i'iijll fl^juaJlj CjIIjJ^JI i>JL4 
^^ Ljjjj^LlJl^ 4-t-aLjtJ ^-uj'j (*l—tljj 3-A ^ Mil ^Jl jLiiajjJ JjLaJI ^JLjuI 
JUuJj 4L^*i*tl ^jlA ^t-LO^-J c-jjLjjtllJI (j_a ^-•-'^J 4l i nl mi (Jj*S1 ^-^J *JlSL^ LjjLw 

(^3 ^^-^ ?r t i ioj 4JL*3 iJuLJVl (^JLj^J J^I-> 4 m n'l J-3ej ^jl j^Ij A^-tdU^_Aj^SLl 




iCjLLujj-j t^j-lll (JjLuJI ^j-stJ^ . ^jjJll (JjLuJI ^ fl i nj (Jl^-J ^1 in ^ (jy£ 4 nit a 
:2ua|j 5j£Lfl ^^J O^L) O' ^i * ^°^*J <Jj <3T a ^" J ° cflJLgJtj .ol m >H CjI >"i < a 

^_uLj L$J (jr^Lj tiJLiAj . SjyJLc tj^i-l (j^°l U^ o^° tfl '* A c^\ J^^&J *<^"l 
JLuo L& ^Jj . L^uaj^jj JjUljo 4X.J-X-0 oLjj 4_j_x_uJj>JI i^ii VI *jj "■ ^j^o J^ij&'VI 

i4jL«JI ^jub j-sbj L^£j_L_ii 4_l>-^_j ju-*-j t^j-tli ^.^jJI JjLcii-5 .4 m>>L>JI lJlSj_>: 
JjUcj j^jJL^ : lj-ii ^i^l LLbl JLit^i CiLa^UH *jla ^Ls t <>juk LLaLl <ya Lai 

4jUI^lj>J j^&\ 1 i^m * <^1jj>>l j^j (^1 *_al_>u V <^'J^; (^yJJi/l (j-3 ^oistjj tjl 
Jl>-^j (_ 7 jJI . a si .>>t I 4j 1 h i^tl 4jLLl>. 4^ djjolj La '■—■*- (-LUj (JJ*-^J J-&J i4j^111 

(^c ujLUI *1jU! j-1cj J-ti .43^ jl j" ^ V 4-^.jL ^^3 ^joljIj tj;>^t 
^iS I iijlJi ^IjJ La^ u V j (jL) j^lj j-^l l^"i jlr l^ juI^jj (JIjJjo JjLuj dtLujj^j 

CxjL£.j tLft-A 4J^LiaJ1 ^U V > ^jI ^1 j v ^jj^ mi r J 4 t 111*1 JUljj t4^ajL^j4 jJt^lj 
(jyS j^jjIxJI f^ q)1\ <JL*^ JL>- jj^JlII (_ t ^o yri I^>1 J-5-fl . Lst-tJil^ 1^ irVl 4-5tJjjJ( 

. (V) ^U)/I J^ ^ Ijjfi jr^t : JL^ ^ oJI L-L^ jLud (P^ ^UVI dljL* 
J>L^ <>* t-xij ^IjlxV ^jill oI>j->JI 4^a,i V" mij ^jl!I lAxiojV JL*JlJI t>y3>J 

tj^>. 4J j n i"ij (j\^LMi)\A\ \'jJt i(j;j\ rn (JAjj^-j ^j^4 4_cj-l-uaJll ^ '^JJ .' 4 jl ^> 3jLa 







. jLj l£jju» (jl^_o* jl CjI jlj nU JLioJ Tub 4JV i4^uaj^_±JLi jLuaj c£>Ji' ^jljj ^iH 
jjjlViH 4juj_j*u CjLLlv IflJ *^ pS 'irTi 4 g j mi U £)l *t V \$\\ qA Ljj^ Mj^-^ ^*^ J^QJ 

^^ ^ -*• .*u <j? 4jj_jo! 4_4jl rt a *|jj 4 o j Mill (JjLseJi-fl i^JL>JI ^^ 4j>v *~ '* 'J * 

JU>0 L_3j-4-Uj * <j\JL>JI I , t J d J (jyJ->- L^QJ tlaijUDJ Jjfc A Jfl A J ^^ J^ mil Myjl I II 4 

Cjj^ia J-J9 (juiJ^l^iaJI q\ (jlaj ^-9 " ^* 1" **• * ^ J < n ii" 4.1J3 (j-*ijlj (J^j •J^Vj^ ( "-*i^ 

jh$\ 3 jh<:\ oju*> iuyi o^ ^ ^ fN^j *^)M *'>*? ^^ v ^ ^ 

f-La^Jl (^ (j^^SLso (^^ Join t1! ^ J J «"'M tjy*^ V*.m<j dtlJVIj i^Ju^JI j 111 rtll 
^4 CuLj 4_LkJuo 4j» j "u 1 JLA j 1 11 fljj . 4 *i j ^jj j aj\j& ^j^Q (j ^ 1 r> V-j L^a t^n'fc. ^a 



LUU 



4 1 inn JjoJ (.^^1 o!^ O^ 1 -^^ Cr^ *— > 1^»-*-*jJ I Ji^^ (^j-ilJtJ i-ij^eJ ^_JJLj-a]l A^ljtl 
aL-3 ^ Jt>^-jJI c^i *Lj£.Llia-uDl iCj^LuiiJl 4_aUbl (jLfl tCJ^ ia% (Jl JL^jJ V 

. 4-ojl.lUi CjLll>-j ^1^£.MJ CjLll>- j^ ^'.'.ll^JI jLualll ^^c j^«J I jSL* 
f IjjjI JL>>! (jLS 1 oK 4_JI ^Aj 7e_Cj-^a y-1 *i"i ml ^1 JbV^Jbj O^'J J jL * D J^ 

4_l^ j-AJi^j (^JJI tin mj-H J-^J^ ^Llii< j >JI ij^ (J-t-ol^jlJl (jJf tl j <(i<"»> 5jl irt "ill 




tjrjj CiUa^Ljdt ^jl ^^ t. < j . < (j 1 1 Li! Aj-jfl <iU £ya tcj-jlo! a\ y <tj . (^j mi v 1 1 fjxll 
V 4_C^3JLA 4y.uJ>JI CjU&^LlIIjS 1 J f.n j> Lij->0 gjlj"rl £)SUj U ^1 Mi.illj JLvjJI 

4_£.jj3JUa ^jjb L^jjj t4jjj)U"<TI 4^->.jJI ^j^a pi < (i illj JL^U j-j-3^ 4-l3 Lcj (j-u-J 

IjLA ^(i-ilj) <-oL£JI (.SjJ, -*n SjjLj) ^Pi (^->Jj Ol'j T^tl JL-jwV 4 V < ,h 
Jl>- ^^yJi ^^A^^ IJLA j^-AJi^Ji^ . (. flh>a A^-utij-aj^S i _ ;r ic *JLj 4-LaJj iCj-tjilSVl 

4>»j jJ-^j ,4 j ,xiil ^!>aVI o- ^M-il) uru^UI 4JLU ^.. ^...ll ^L^JJI 

J3S0 Ju5 tdlSjJI L4JI ^yic L4-JI ^j-ux\ ^,111 5^JfcUaJI» * J jJ^}Jt>2 ij^ih 




Ijl>.Ij JxJ .^^ui^Jl ^1 julIIj . *L£jJI ^l ^^\jWt ml ^jLUI ^ j-aJLJ 
j-aLfc 5_4-uljj c-jLSj . v 'Gay gene (f^fi a cro*» 4JL» 4,1-* * ml ^1 f M-^VI 

(jJ| L^AP ^-4^J t4 mi n'l C^jJI (^ Lajj-Sj di^_JLJ 3JUJLC CjL<-u1jJ qja 3Jl^.|j 
(_yA 4j Jff t <" 7i a Ij-jL^ L^g j j) $ o ->J1 <] j n r ^^3 Ij) V < <i^j (jl (jji^- o-^j— ** (j* 

3l_J-5til C-JjJLdul JL-L^ (Jjfll (, M ^ ♦") (jJLufc (jj)> J <" 4_JLj - I^Jj*_iJ _ (jj..* fl" *J f*-^J 

^yjljj < m ( n J^j>-j (j' ' fl ^ * 4jj V^ 4-C.j-j 4-iSJj i >.V_c t "< ^ «jLi"i ^-i » 4_l£ o^'tr 

riL^u (j5 Ttx^iy I ^ Jjlj>o L^jV (jjjdl^i! LiL^jj Jfl! 4_i_caJL>JI 4_ilill Ja^u 

^jJ (j^ 1^1 ^1 LT>^ C^l J^zi\ J^ jjl 0^»e^ LTS^ 1 JJ^ U5^Ji t>* 
(j-L*_dL(-uItil j-J-C- t>da^L>JLl (jl 4,rtj fi -»Jlj ,*-dJj ^Jl 4-l<. j j U 4-cJJ ^Jj-A (j^ 
(jLfcjj mJI (jjJ^- .^ J T d ^ Cr^! ^-^'- )u> ' ^^^ ^-^ t<L*_<-aJL>JI 4-tililLj (3 1 * ** f J ^ ^-J '* 

jj ^ ^ CjL-qJoJlL Ij-jJ^jo 1 jj) <ii j ^-5j-J 1 '^>J? L^jV LaJJj i <Ljt-j_3e_x^ j j f 

5yjLlJ 2)-* 4jj < o "m (J^jljvLjJI (j^aju (jLS 1 o j ^ 4_iJLJLl lIxIjudj ' ^t jg a 4jf ^jJLi: 
tM Milt (JLse-jQ lLILlA (J-ojl1j3 . 4 ojl < <ij 4_Lil^-Lbj^Q (JliiJ diL_u1jjdl dJUfe (jL-Ss 1 4 m *.4 
4_<-uljJ LiJLlA CxjL^ t J!U^j .^jlj^U Zj j j < 4_lLiL2 L^J 4 j fc , lt L>JI 4 jft.U (jl ^ 
(jL^ \ jTi <a ^ mi r Lul ^^ mi 2)-* '^-j^*"^! (*ul>lJt (jja LlITi a (jULJjij 4_*jjl J^ 
4-jojLLxIII ^uljJiJl ^j-* ' J ' ' d cj^. ' n o ">-j 4 **< mi (j\J (j-^J tl '^ijt 1 jl i a p^ >a (Jl (*\^J 

Aj|^_jJI (jl c^-t-i-^v^ • 1 ub-)1 LjJLj-^3 A^^aljj (jLS ^^ ' * Q3J ^3 4 * „m* Jlj>.jj 

dJLA (jLJ3 (4_JijLIa2La ji 4_j^>.| ajI^j IjjLj ^Ij-^-u ^ 1 ^ mi iii 4. i j i II (^^ (j^Sjl iii*iJ 




«Lcjj < hirk) fj^a i_j^-aj La j i u rt*t oLuljv jj 1 m *w lLJLlA (jl ^-i^. (JjU 4-3e_xjJl1I 
^1 C-cL-ojj ^1 (Jj^Vl oLJjjdl ^ jLi-JL*Ji tlJLutoj . I Aj a (jjSLi 4jV J^-jJI 

(JjL^o rllTn fit 
ij-fiVl ^ dJjLlj ^^1 CjLll>JI £>£: tltJt-Ji JJ-*4 ij-aLb (j-O aLo-Ia! j\j 
<h-fc»Vj (jj j !"< a JJ-^ -*[>£l L-d-d-^ t— >5<IjLc \ \ * *^a cLSJ tfJ^LajJ JnA (Jj^Lfl 

JL^jJIj tlirutfi.il JL^>1I JU^- l^lj^l CjVI jJI (j.* 4j£o_«a* (jru j-a\-A> Oj^J 
(_>-u^J ^ tHJU 4*r m<^o 4JilaJLa JL>-J La (jL^^j-uj <4"mf Cj^LjLc ^J3 ^Ljoj-uVI 

Q^jftU JL^jJI dlj\ m.mj .^^uij^j^jSHJ ilj^laJI £ljUI 2U2 i(xq28) VA ±j£ 

tCjVL»J! (j^o 4^UI ^ jrlt umij (j-o^-i- ^ 4-J1jLlt oJL-A ^ 4 m. n'l JSLUl ^ 

4J-* 4Ja3 4, j iimj 4-Bjl i^\ a {£\ j^^xj Ijub (jLfl tLuLua^jj *oVL>Ji qj* 4jUL1 ^yd 
f^I (_ r i-^J j— uLoJI IjUfe a£.Ju ^j^l ^jLli tillj <^fij *4jHI ^y5 dyl« i.imj xaiki 

^jJahIII 4>.jj(JIj 1^ null 4 rtUUl tlyU 4-L^a 

4 jn U <- 1 > i <il ^xJi 4" V <.in (1)1 ^yfc ^,nii>!l 4_j>.jJlJI dr^fej (jit "n l.<i j.*^ 4JS mi I, La 

(1j\j J^jwj-a 4Jf x-uoljJi (j-a d)l jj . 4jl!Lj 4jCj^uiJ ^j^sljJaj VI 1^ j jio j mi 4.j KLf^ll 

4jL1I (_y£ 4i ^JUjI (j-fl 4 j i u \ lLILlA d)jiSLj LftJjJ *tflj-i-« 4J (^^ILuiXJ drUJL>JLl (jlSu-oJI 

.r4_u-oI>Jl 4£.JJJI i^-jy^ dy» <JM 4 L( n'tj) Jlj^I ^Jtj (^1^, t^ulll! (JLw^JI (j-« 

J5? JULV ^L>J! JU^-I ojij i^>UI ^ OjjJill JUjJI o! *i-^j 
(jf ^a f>L>J.I drj->JI j j - i^i a Dj^ lJ '-t^J 0^ ^P ^Lo-^Vl JUvjJI £ja 

d)LS IjJ V| jLa.WC dJ^j>-j ^ ^fc, ^ i j 4_la2j (_jJI (Jjftlo (j-«j £>* djIj^Su (j^iA Vm 

jlj_uf j.1 i nil 1^ rt a CajLS jjyjJI tj^J) j <nl 5^J^JX ^Jl 4 i mi ) t^l i nil) JLlC ^ <-u '( "*J I JjJljIJI 1 4_j_i_i_ull 1 (*) 




£lg 9 jhSj lo^ui^og^S 



I jl limi-w jLuail tlr^>Jl (j^ 3 t(-<j inll I J^Jj iJLw^Jl JU£. *>-i>>-J < rtii\i gl iii.'JI 
ju^> j-JjLj ^J O^ J^ ^yll "*■ I j^>-j^8 ^ n m (j! 4J ^jS.^j »1 mill 4jj«n ^ , \ j rtj <jll 

Lojj j^'i/l ^laWI (jf .W.LIH t u Udi^JI jj«^t IT *ljj LJjl^. IjJj .SfjJtl 4jj mk 

. cjLlJI ^£. i^jfi>>tj jj^lJI O"^ '.'." "J ^A5^^* 

(J^SLj o' cjJ^- 4£>^ 'j^°! (jy <■'<?>! 1 jLiialllj 4-u-ixi>JI 4 j I'll I (>U 4luaJ| Jh"ini 
4JI 4JLiJL>J1^ . 4j^ rt mi iil_a^ 4 1 n n t ^-xiLa l/^>* (j-^- J^- ^! *1 'LstjoL>. In «-9i3 

^1 jl*j (jl c^ J^J <u*oliU oVM-u, ^ lijji^. Ul*j JLu JIjLs j:^^! jJj 

L0L4J < rt 1") V a j j "■ ^ " : j^aVI , \ rt t j JjaLc jj^\ J->-JJ 4jLfl t4_dLu3VLtj 

<jU . LL^ j^S\ jJ£\ j\ ^1 J^^JU oL^ lipa : j>Lii! t-^3^ ^.uugJI 4^>UI 

t »l S *,t 4-jjJ o-o-J J_JKj ,> If L^>» j^l 1 jft a J^jJI I JL* u^ O' JUl».l 
l-4-Ujj ^-uGj . Luui jj-^» jil^l ^1 C-J>~\ 4jJLJ ^1 i Lu-u jJLual »1 rt<^M iUii'^ 4jjJ jl 

2L_4_JL_>-I ^ f « j JJoj J-B I Juk (jp L ^-!^ / LjQ ^) *-' ^"^' c>^ Vj^y ^*^ 4 j mm^JI 

4iMi jiJ 3jL3 ^jfc <SUI <ya SujjI ^1 43^ ^^ JLCb-V! 3jU>^ : I ,n^U 
\jj£ 3 IjLLI^j L-hLL^j ^ o^fl j ,M ^1 I ja Jjt_L ,(45111 ^ cry^J 




*jj| <—«-Ajj L*JJ * ^ju-u J-a^1 <>>M 1 <3J *^ ^JjLc ^^fl SLtijJI CjLlaLuJ ^fl La 1*1 J mi 
^JUjj-aJI J« nit Jj ^P 3 <LhH^ *^-i-J^='=J Ui> ^o^Jj .4_uail>Jl 4- J till l^IJ tfUoMJ 
4^j Jl£ ^jJUj^J* Sj-SjS lLJLLA o^) • UaiJl J* AH Jj 4j1 Jl^JJLI <>a o>^ -^^ 

^Jb ^j mil ^A 4j^uV1 CjLqI <wtfvVl (^^-al-a^ :4j*_moJIj t. «j mil £ru dalitj 2>j£LAJI 
4_jLvVI JaJj .fcdJjJ ^jiajjjLi^ L^IujLqj>. (^ JajJtJ aVI Jajcjj ujVI j-Ajj (^JlII 

*q ' " '7"l' ^LuajJl rciLc (j^ £)-*£-> lO"^"' O -4 
t-j-jjjjj j—uLjJI 1 JUfe Ji-o JU>.^J V 4JI 4JLjJi_». (^,-5 ^j-*5Lj (*^° 7-1 " A a 4_xJ 

IN 

^Ls i^LusVLj ♦ ^^MjLc ^ LjljMLr ^jj^j £}$& iCjiju-uAl 4-ujuJL ^MjJII 
udLLAj .3 n>u-»Jl j^jJI 4-Ji<u J.imIIj 4J 4^>Lc V LL* jj^VI oU-iiAII ^jlt. 

<jr*! LpJi9 '(LfcLH^ L»^ J*- 5 *^ O^ o' (3^-" f^J J^-A 1 (3^? O^^ ^L?^ 
4j^LJ £jji 4^.jj$..y-4i J) 1 Cm ciU JU j^xcu-oj ^j i n^lj . 4j <■« )>J1 4 j li t, I ^1 <Tf>-\ Sjuj 

TH-Y) ^lj _ (jijj oL Mjar J "ill I $ <r> t u\ (^lj aj_<_uj_aji^_£ Cr^" ^ tn '""'* <-->L^->- 
^jj-Aj-^l] 4 <> ml ^J^j-jJ j A mo (JjL^ l^>- i-ilLLAj .(^jjLIjI (_y3r j. i njfll ^^'^^ 

Bj^jl! 4j£x>. ^wk! l^J SjjU jjfcj ianti-Mullerian hormone 4j^_Jj^JJ jLbll 

^ JUbj _. ^— S JlI I (j^->^ I (jr^ ^i>— d-J>^ I *--* lj?^ T I jj^jS-j < ,f j . f im (_,$ % °i : ^u-u >J I 

c!jLLu>- 4 1 t n " Laj .t-jjJl_3 c_x_ulj?j aj^jJI ^jj.^., ut (^jJI ( rtl < nil (jjJh olj-ioll 

jLs tdlJjJ 4^»u,i<j .>^U (^LUl jl^>JI {y> Jj-3 JjJ l^Jjliil U' r <-2j-*l UJl 

*VVt) J-^^ y 1 ^ 1 J^^ 1 j'j^ £.* ^^2? o^d 6^ f^je cr^ 1 lH 1 ^; 
^^j^cHI J< All jj ^ jujj V iCr !LiJLjj i^lj - ^i3j cjI > ,)*»•■, r<j I g- "i mV cL»LjVI 

4 gg <r> ^jU i J^LjjLI L-o-pjj ^jjG OJ-^J*^ Lh^ 4 , -*- >, 'j J^L? 4 J>ji in )!aj (^lj TrLstj 
i4.n.t & <L> i.u M ^j^ L^>^"' CjI ( j"** JjJLtuJ lJLiJ £j] (jr A *^ij - (^^jl CjI'm..^ j"< it 
^ 3 1 * '^J '^-^ O' C?^ 1 ^i3-^ ^ Jl ' LllLiA o' 4 rt j A -*llj i^ll ^ 4-x^L_v5 

^^ t^Vl c>A ^^ uy ^^X\ Jj^JI jj ^j5b o^ *tiUaS jjsVI o^ t^b .o 1 ^ 1 




^Ig 9 ijuSI to 91x190 9 jS 

Sj^Sli * \ <ij 2 4-&JJ atcJU 3jj_SJ *_La ^1 t4Jj<a £>->■ ^y£ t^Jijj < n CjLLuj^-JI dJLA 

cm.^i^ <^hn *^i>^' .cLuiill Jl QjjjjxIjV f^P* Ja^l ^ jl ^o^h^^ 1 
.JoLljv);! ^_uj j^*J1 ^,1^ *tdJj e-jL^ul J^-^oj ^J 4j>*^1I (ij^l u-« 6^ oli 

jJjJLtliJ ^^^LliJI ^j^o 4 o i uLv- 4_LaJLi JlIc <Hj ^)Lj till jj i ^9-^! IS^Luu <U<i *^ t^JUJ 

( n ) t s n i" 

JjUjJI o» c^ *^3 ^ ^^J * ^ i 5 ^>-^ b" 1 ^ >A^I ->Lh&' 

(J^-iLLU JL>.jj| jjl 7c-l^1^JI (j-*J . OjVjJl JUlj j <i " i.uj (^j^-tfu-jJI ?r git ^ i <i t,>Jl 
GjVL>» |jL£. Lqj'^ tilljj K(Ji ri-sJL)) JL^J J^-l-l l^-uuL>- JL9 *:LcxU ((LuJbJ)) IjjLU^j 

4jjj^J l^"<jt-w jLfl CJljj^a^JI <jl ^ JuV 0*^1^X1 J^J^ r^^li * ' -^ *J J ^ 
4_*j|j Olj^-uG ^J t_£Jl IJUfc ^jl^ ifiLoj-uL>.^ 5^SLuo 4_<-ul i.tiv 5jJL3 (j^»^ *:Ll)l La 

4jjk *:jJ;1 CjI J (jj-1^- ^Laj'jI 3-A _ Jl>-Ij f^j-uuX (j-uj^L<j ij.hiiM <3dJ^ A .' "* ' ^J 

Vjuj . -a>^J-^ *^^ <-dl jcLaj ^^ ^ i^ii! c^-i^ ^JJI >^Vl - JLaLVl *-jL>u1j 

^^yl^. f I j t<~\\ r-j i n a i4&jZlju*j* t^jl* A-SijJu 4_j_*fut JJuu j^a^l J-j^I cdJj ^J^ 

(_yi >^Jj 4jLuj>J jujl_>J1 (j^iLaLA ^^b J^lj .((^jjj^-jqjJLIj tlr\j^j^U 4_LlL_ 



: (W) 4li*j 4^Sl 



M H ** *• 

j^^ '"' ' --tj idj^-ua_j| <**« IS L*£. I JLjjlj ^jVjjc-jlj 1Jl>-1 tAl < <in >^U 




fO^LOAJI 



* JU>-jj-4 <jLp t^ J ' O '" ^ C*^3' * ^ d"*.**-^ L>^ d>^*^' C^"*" 3 " <jV 
A^J V JL>.jUl I JLfc <jf JjVl uBj.fi. I ^li f$L*£.\ fjA C«,i< <jjj 
4jjljtLo CjLaL>. *4jjJj uji * ( _ 7 !u!j j-^i i^-Jj^ LujL-u? LjL3 . 4J 

CxLSLlI oj— a_j l^ j— gj 4 j *q (^Ij ju^—iij « <_£t <r<rt i < (i (jy-lJI 

£>■« ^n/> I 4jJUju2-3 ^B Jjl ^ ( njLft aj&jSj <JJ Jul *QJ ■uiSLmllj 
(j£j jf *4^JjjrtUTl oLu->Jlj 4jjJljJI oLu-*JI <j*j Lo p^j ^ 4^J-aX ULu-a 

r-jL>* L^j^aj i j ja -^J^ LhJb 4 i^i^g I jut J£ i<—»LJVI ujLLj_>.j j^SjJI oL1j»>. 

* LcwjJjjiIT 4_ua_ciiLaJ I (j^-*-u * I 





4s j»^pt%ft$£ * 



. yuu* 4_Ujjuajl ^j- 4 1 ^ "I o "^3 JuLc z<^-uu 1 0J a f-Luo 

j<ni"k 4_ji3 cJL>0 Jj3 4JI JL>u <jJ t Ja^JaJLt I 1 ^ ^ i 
4-V in i jl i«4-at^jJJ 4_uLlC.» jIj i'ii 3ju-l^l3 ^4 ?-hii 
r"l^-*-oj 4_5j^_k3 ^j£, CjI a jlt"i 4£j4 'a-a ^o 4jfeQ r"i a 

jn<i ^ jj ^ . >> "" ^J i^Lc 4^.jj iLgjf L-4-S . jj^-jUI 

4-2j^U ^C CjLa$l*JH (j-4 2LLal£ 2Lcj-4Jt^o J>* ^uu _ sLi_>Jl *L2_J oVT j^jti 

CjI <j iU "Tl » U n *i /J /-A « ■ < km "» 3 oLao-LlII .. _ ...... ~ . , 

jJJ <j^» 4ij^L CjU^us I jllVlij iSLiliitja Sj^Ja * ^ c- 1 ^ ^ u 



VI *4-1jLa 4 q ^ a 4_5tJ_56_jLaJ I ^Ua^LtJLl ^yi^. jjAjlII 
^jLLdj.j.uJ ^j Mijtl (j^*^J <— i-u-c^j 4-j_fl 4JS ljufc q\ 




^ 4 jlWi JL>. ojjb (jl3 4^jiJ La ^Juojj * retinoblastoma 4-uj-UI Laj^_^>L 

>-"' U3>~ LX^- u^ 'c*J?'J ?^ Cr^ L?*^ L> >» '^ 'J-'-" 4 + j tWli Luai ^<i Vl 



ulj> <i" jj^a rcjUj^Jul ^ a r fi") 4jL^la Cj\ jL\" ai 1 ^ m 1 <i j "q *-u2j (CjUj < m's! 



< i, 1 1,( 



7r j / ^ jj * Luoj-jua->- 4_uA1xLLj 4_u3j-C (jj-Aj . 3jl**it a jjf (j*oij_>* L^J I ^ mi rt i 

ciJJ-a jj-juoj (JjLstj LLcj (j^-Jj *(JL<jJ!Lj>.VI J-j-t t Ij— <»1 *L1a JLlLa-j t i jjj\ j rtTI 

Tj^JsJ 4_jua_i (j_a Cj|^_IiJ3 , J -ar j.l 7-1 11^1 JS flj3jy j t <> S ^1 (^yji-J CjI .a jit J t-tj-TsJ 
^SLIj .cka 4Ju^UI j-*5eJ oijS Vtj iSj^.^ 4jnjri^il CjUoLuII o^ O' f'J^- 11 
^jjJtSJJ JLi^j 4JLjuj (^jLaU (■"<■! mijI ^jpJLil ^ysjjuu} .(J^ (^ O" Lali-fl (JLaJb^Vl 

(JjusI^j lIITJa-^vj 1 Jljw 4JLa_£l 4^ojjJoj dJL>-Li-u3 tlLua CLulLxLi-l Jl3 ^jjpLuj ^JuSUj 

Sjui ^.Ic jl oLu^>Jt jl>.| (Jl*. {ji\ Jfts*. t__iL£Ji Ijla ^ Jt^ * Js y£j 
^JJu Lie j .aj-Li->J1 ^ya 3<i ^ t, I ^L_JjVI £yi I4J1 1 /.a <^> LLuojlLal jl^j tCjl m-%. 




4_ijl_£ C il m ^j i4_ol£ CjLLi3- ^ o i n"i 4_jj^-C CjULlS ^j-« 4 j mi -»-j 4_£.^~4-a^4 £^» 

'" Jt3j .' ' " J "j t4 n j 3 J *_>I^jj *5^ j * <^ *_jI^jj ijul^jj <4 j *" ' ^'jl 

iUl_Lj>.f ^-Sj-*^ J' *«j-»lii Lo» L^jLj Ljua t-dj-AJ !■*£& :4j-cL>oj1 CjUj^j-^xuI^jj 

,(yC^^j-S\ 4jiJ ^Jl uLa_3 ?r mm n" V Uj (j_a JIxjv Jj-j*-a 1 (j olSt o ^jl VI t(j^sL> 

ji^^y-ilj (^Ju (J-ojJ 4.JV 4 L*a_JaJ1 4_jIj|jJ *• ' ' ^ j f-^J ° 1*-^ oi '^ "*«■" '" ^ lj 

ij^^o >j-jlu^-joj^£ 4_j( ljufc ^ (t a (j-ujJ^ *(^J ^3~ LU ^ A 3J^ tlv*- ^Jj-^l CjI JUu ^-^*1 
1 jjjl^ j-J-C (jy^t *■— '^Ju-^^ O-* W' O' *tr>^*^ J^°^^ iS-ijJUL^s *—)Ll_i3- jj-^=tJ 4jI jI 
, Li Jljw f^l\ >J-uaJl JlsLJI jjpjfcLjjl C^L ^J (A) fj-LM^jSjj^ <^k- <jVI ^l^ 

(^ Lojk Ijlor LqI, \ V" i nl iJ ^&*)Li ^j Midi aj„Ljj>JI ^j-c *j-^- J j I i4jjJt-uJI j-xjj 

44 ***** 

** *• ' ** 

I juk^ , reverse transcriptase ^m^tll ir m i" m U ^JjI (j-c >hj oryj^__Lj jryx 



t«Li (J^j>JI «Lkaj>J J 1^5 VI Ju>-1 ^^Jljjv ^j_« ^^>j^vj 4jj^re_<_u 4_SjjJa_i 4JLo 4_a 

^J_fl ^ * A Pj^-J ^jj) J "*» 4 J Q ^il 4J ^OJ^VI I J (j ^ *»J) Ml") jjl £yQ J t Si I ^ K 

>jm "w (^^ _ {£j£j—jusj ^ - SjuLoJI ijr Ju^L^\ *\ j <i a £J-^>- J ^ ^ ti— )l J Ij <lktl 
JILSj^ (^-1-JtJ o' cr^- ^J*-^ cr^ I i»l> LqI ^ 1 nl ^ ^ 1 nj j^9 : jJuVI ^j-oj^^jJi 

tc-cj-a jji\ j mi ill jljJaV 4 j in iftlj (j^>Jl ^jLfl ell! j *_jq t ^ia_aL(j (^^^ .dLLse-ua 

* jk j-Lla! I (J^ ^^fl L^.j) j 1I1 t2jli_LJ>Jl ^ "1 si ^j-c Ju>-lj j fl ^ i-iJJj ^oj * JL-Cjj*i 4 
CjLfljj-uj^ajj^SJI /-ic ^ iVm! iC-SVt L^JJJ t4_Lo SjuJlC Cj\_Lja ^j_c Tint cdLxAj 
x-)LJu ■*■' ■ * **• " ' "' v^l o' ^-^L-^u-J-^' (JJ>-4-> i 4_*!oifc jL-a 4_a_i_S^>. dJL-Aj , 4-j^-iua-u1 

Sjjj^jjo ^A I jLi ./cj|^j>J| ^j_o jljJLU ^Jb C ) 1 j I j 1 11 1 1 



4 V 1 11*1 JjLuJ 4jJ * ( ^ .itt i*j \ ^-c*JIu-uIl 4Ltij La 4-*3^JU» ^^ VJlUI t-LIojo ,-jIj 

34* : f'i J ^' J^ 1 -* U^J ^*i? ^ Cr*! ^H^ W^^^ouj^ jCjIm-JI JO.V Li; 
U^JLH^ L^^? llj-ui>ll eJ^&J • U Ort-^ <>* L* ^*-^JLj 4 , .nl.TL 3.^ S^jG 

t^oJl j^»Vl ^^AJI Uj J^Ij 4j ^UJI <*>L^I <> 4V,,.*i jM ^ )Jl?VI 

^ 4jlJLj 5p£ t^JLlAj ♦ VL*3 Litiuu <Lit-^ijj *4j1^- JoLa>JI a i4jLi>.] ^ i ,A, 
O^ ^-d-* 5 ->J-*>-* cp m i jt l ^ U m y l\ ^ i=r uilxJ| ^i„ri .iit.ll urO. j-u^ 

jl^j .f^ioJI J£ <>■ /^ , V ^1 Ujj^ Jo^j ***'Hervs ««cjI^IU jl LiUI 
/.Y ^j UjjLa J^j «4 j ^j a^t U oLLi^JI tf VI ^^.JlS^ | j^ \ 3 j^> 

CyA JUj La 4_J» LiUJi S-Ij-aJI <> OjJ^J (j\ ^1*. ^jLSJI ^15 liijj - .USa 
^C jM i ^ft l giuM Mil l cry>JI ijM VI (jr^-JJ Vj i^^^^^UI CjI m ^. ptx> ^ 4_Lc 

*iJjL»JL 4^LUI 4-^Jtl ^ «Jij ol -=USUj .Un ui l l ^UUt l ljufc ^U .Lbjuc^ 

l0A .»Ll. ■>■>>» CjLo > Lljw JU^ ^ JLi^Vl j^uc ^ AU" a Jill, (Ul^ iUL iJ J 

l^j^^k ^ j_,Lb J^UaVI ^ Ul^^j, UjJ^?j -*L^L>JjVI oL^ji^-t^II (ja 

4JL.JUJ cJiJ? 0^ ^* W^>^ : Lj-^ i>° ^J-*^ aJJtj . LINE- 1 <( ) _ ^jjV)) (C-j^L ' *» j *n 

t-kJl ^ * * aliut* ji^j J^^ - <-m. h -eJb Ijl->. 4juUi *-..» jt ^_ ^V cj|j«2_aj 

4it^» J*r. J.C 5jaaJI L^J U3& UijL£ ^j^i Ujk UiU^ .Uj ^ 4-uij^Jl L^ijU oL^j^ (*) 
((«->ill) Human endogenus retrovirus oUlii ^Vl ^aj^l ^ fr U j l.^-^ i (**) 




i-Lj^ . >j_4ju^-«jj£Ji Lr^" ^JjLj-L^* SjuJLC Cjlj^a JL>^^ J^ *J 5 all (jj tl 

^ f A*!l -» ujjU ' ■■ 1 1 lJjfc >JL3C-LuiJJ * L^J (j-oL>J1 ^ f A * H ;* m Mi fill AJjmaJJ * L^pJUlii 

■M 1-1 I ^. 

LftJJJ 1^1 lm 4 I ni I JJ Jf L-* ^ "Tl ■jLjLjJI (j\j3 iLqLoJ 4jfcjU*»tj < " i.ual t_)lj nfJJ 

^^ i.m^ jj\jju—u\ w < uaj 4 m SL^a ^ja ^j^->J U^>- 3^*J l {jr& j--^ "*" (^H?^ cIjLajLS 
((JT L>.ljJI e_)L?J! <mJP >muu L4 qLjj a j~±£- JJtJ ljt^- J ^?^ U^^^ ^ Jjk J 'f^J^^-HiP' 
^ji^jlj .^j^>*J^ f U i nj (jja ^^J (_jf3 4^j*^^ ff^jij^ltj JjhSj iJL-yj <jJLL4 ^jl (j la 4^ 

iiuLu (JL<pja Lt,u> iljjlSJI CjI_Li_>J1j . (i^jjLS (j^~>* J o"< "»j 1 <t j^ 1A oil CjLliJk 

2>^ dl^> <l> j "j t pU! lLu> clou j ' ^ L^JLJ <zjLLlj>J 3j*— ^ lS'i-i^ aLLl^* ^a 







p£juiaJI 



i— L.uJ 



JljIj j mW x_luj d JLA Cud . 4j9jLc, ^j-i^-uJ t-L-luL^ ^AS_u4> j *■** ^jujI : L^l^- ^^ ^ 



jU^J 



*-fcJL>.^ j Mill! ^-3 (jJifi * ^ jlr ^-J-C ^ L^-Jl (^j-A LtX>- J "iT 4_*Jjl LfcJJLC i-liJ 

jjJJI Ue (>. Ajp^l 4j iKJI oLl^JI ,>• 4jM: LdLL$s . L^f jjj^JI ^ Uil , 
jls^ ^LqJLlII Jj-^jj .ojjl>JI aJLlII jj^^ AjjidJI ^JLtil -ij^^ O^j J' ^^AiVl jju 

.aLc ^j^Lo (^U^Lj^ 4-hl$j>. ^-Jlo^h ((tla-iflo *-L|J 
4JLflj ^]^ <Li_3 LxL-a_flj| (^Jl!1 (j^»>Jl >J-^ ^i ^J J (^ ^j'^*' i«LalllitjO Cj^LjLc 

L^jjlI (^jJw^/I c!jLjIj_i^JI^ .(^Lc drhf^^ 1 4 m.^A- j^-T JMi- (jl) (j;JJL-^JiJI 

JL>. qj « d 4 >^>«JI ,'yA 4_oLJ1 «LlLloL> CjIjiJLlaI 1 vjg-LLgS.il CjLtjja vxoJ 4ijLq_d c-LlJoLj 

* ^y ^>l/ ^^ ****** ^ ^ h * ~^y •* *• , 

^jJt-j . * ^ ' '■ * * 4^flX.Lua_j<3 ^_J1 (J-*-^J (jl ^Llxi L^jI J-A tLka_*_LoJ ^^JL>- L-x.i—t.u.1 

ter JLJ^l LJJ jjja 4Jj1 j"a JLSLiil ^ (Jj mi j 1 1 LJJ (j^o 4jUI ^ jrH^i 4 ,n ^-^ J^a 
(jO^LJ^ 4-Lit-x^5tJ (*3^y »-* (jr^ ^zij^ 4^Uo ^jjlLluJ LuLLl>. tc_<-uJ ^jl (rJ-fcJ Lx 5^5 

a\ J-^>Jl 3>^2 lu jj^-5-i * a, t < r> LJjLj ju>*I I ■ '"j AJ . cd-Jj JLj>-I jo ■>* aj 

j j ** (jj-^3 -il^j ^Ju^fl (J^ 4 " Mi^tl j^i 4l"t al_j I Jl£La ^ A j -■ a L4JI ■ i '*■*'■■ 
31_lj>JI ^ ^-i^T Mgj" mi a J£ (jV iLfUjb I j m ijl u t t h j[£ 4J? VI . 4-^£L*->a 



B !'!*^S* 






^IgjLo i^& Lj^_u£jj iCjUlj-pJl <:Ljt>af ^J3 u'^-* <-^Ll^_3 :Cj1j1 < i tiUTLi t_)Luaua 

^ J l\ \ \ TL-UnH-J JL^I t^jJj Mlttl (jj-SJI OLlLlAJLU t ^'^"'^ JjjJbfcJ 4Jl^ <4£LudVL)J 

o 1 j ^j-q£ iCjLt^L>J,l IjLl>.| a„> Vr ( n"i^ olj-aVI aj V"i tit") di\ f j^ (j-u ^j-uJaLnil 

J£ ^jl L_L_«_alj JUstJLtdU i j^ia L>JL Lj Scjl^fl^ 4_JLAj-jQ j-J^j 4-!j1 rt-..A L^_j &\ j "wj 

^ oL^ 1 jL^it3 ^ .>j^VI jLiJJI JiitiLu, (cjLsLlUIj Jj) cjUI^l^JI 

Jljj ^yJl Cm <i < ^ Jlj3 bfejl r (i y\ q] 4 n j n ~*nj * 4jJ^ *— ^ UL9^ Lt^*" *■— 'J^' 

(J^jIj l-SJLA -A mi >JI frLlj^ . LAjI^ <i "i Mil ^yl^ JiLa_3tJJ \ $ mi ,j iLJj ^^ CjLllj>J| 
((4_uLj1 Cj Lfl_c l_t-iaj » CjLlj_>JI C^jL^ I jl a . JL»JL^>- , \ju->- ^JU l-3J_a] <l i mi iTL 
(-dJj^) 4 o ^ U frljf JuJU 1 (j'rr ^ )« " i ii J <^UI « L^lflJ L r iS\j~a)) ^y-A jl mi >Vlj 
LoJU£. I j j *j ^ jjitAJU Vl jjjl n i j i j 3 ir4-LJ3^_j>JI j-t^J-i Jjl mi"'JJ CjLjtIU i^<i^ 
4-l^L>JI jl mi y*\ frLo j-^- (j-* L-a£l Ltial! 1 ^yJI (JjudjUj CjLLlj>iJI (j^it ) q\ J^-t 

(j-A pi i ii "^Vl (J-J-* iCjL_<3J_L_>JI (jt JLJ>iJ L-4JU£. jM ftt, V*\ zf ^Jt—jJj I oS iL^J 
3j^«s (JjV jjJojJ! ?r j i^l {jJj mi* 'I tJ^^aJI CjI j mi i i n ^3 4jI 4_Li2j>JIj i^jjLJuJIj 

^^1 <t "<!!)) i(jl IjJLiij . Aj m ^tl Ji-lj 4 j ^Lj J-tij jjl ^j-A S.v j -wjJI 1 (g 1 <i jlaj 

1 <\ j fi r (j^J (cJ tjl i(^jJLj>. ^^j 4JI 4j1 $*t\\ (jyls i"n " j Jl5 (^j^j>.| C ilj j m rt" 
j i m 1 1 Ijl^j a^jVj! t < j Mil 4_iJL) 4j^-Je_tju L^JLflj ^^ («a jJt^u <-^J * « LlLA J 






J 



fo^taJI 



^■. u - ^ V 



L^IjlaI L^J ^jl (jjic Lg-jJI ^^** (j V (j )« a LiJll^ o-^-^J * < — J ^4pJL>-^ cjLaj-oj 

: jjIj j-^tj ^yic 4-Ttftt-uo ("mm JL3 ^LaltTl *Vjjfc *U>*j1d Lo d>£Ij . La}L>*l jf 

L*j[^ f-lj jjcj ^yic juJ t 4_LJLjf Ual jufct L^J tjL? J* *T1; «MImm cjIm ->JLa 

tjV tiU^J iCjLLx>JI 4-j9 5L«-aJ JLjJL^j 1 i\)l 1 3 j^ SjJLflJI djufc <jj . ajJLl^JI 

L-Juj 1I1 o t4Jl t-Mill CjI m 71 \\ Jta-L-uj ( -* a - 3t ^ tjV 4_jud^j£ J-Aj *3jLJJU>. xJdl^a 
jljLJjl I 11 mi a ^j-j>-I Sj^jti L>*jL>. j <i rt j aj itjJljjVI (Jj-dJ Lj4J 1 3 jlr 
CjI j Mtjijj j^xljl ( _ r fl <4>>Q (JjV CjIjJjiJj mi)Ij,jlJI <"i rt mm^I I j^[ A *j * t» 1 1 
J ii i^l ^ hill SJL-j-ju 4jIjJ iiLc JU ^Jx. l£1J j (jLSj ij^jj^Juiil oj-^' 

3jjL-5&j 4jL^jJI ^ cjjLa) ljJ^"i nKLtt IjLjjLj ^ aj Aj \ **< ^ L^JLui 

(jjO 7-jl— >Jljl (J>-l Jill ^1 *— tJJ CjIj— flla-J VI Lbj J hi <V*t ^jSLftjV 4_-fl£^L_J tl)JU>0 

. 4ju_i-aJI CjI j i"w 

( _ r a ih^l ^jLj cjIj-aId j mi Jl jIj^i (^Ja jJlj ^- ^V cjIj— 5_£ < _ > j i»"i 

^ n ^ a JUlj f Q"~ sd l-jLjj-uVj *f"J-^ I m^ I J .ilaJLauJI J-«aLc Cj1_Ll>- ( _ T fl il>^1 
Ljj_5j dlVjJbj .^j^-VI pl^jVI (_>ixAJ <j^a LjJ CjIjIj nUj 2bL-ol JJ3? i I, \ j-k 
.Sj-flLSJI CjI m ^ill <■ 1 ,i 1 m j iL)JL>u t^Ljj mi j 3j rtlr> Y * • J^ ^j^a 3jU>.lj Sj-ila 
^j^- 7^ju5 CjI^ rthTI ^j^a 4jUII <_ r fl 5j mi r ^j^ VLh^ ^° (jj-^ ul>^^l cr^ ^°' 

4 l"i ^1 (^aJI ^ISLJl jU^tl t^olj-i j-*-J ^yic 7t i^"il ju9j .SJJaL^ c 



4jj_cujJLj (^jJI f"jjJI ^ o 1 nj^g .4_ilj^Jl f.\ olr JljlC J t r\ h t, I 4_jj-Je_HJI plj)J ">>■ 




tL*jV J2J jljsj (Drosophila melanogaster j "« n.Lw^-j^ j a >L-j_fljjjjj 

I^^JiU £>Lll IjU* jljJi! jJi La Ij^lSj .J^LUI <yS ^O-ljjJU 4JK ^JLtil 

4 o .J LjjIj In > J-*-=tJ Drosophila willistoni q^j " '-"^ii M j ^JjJD J 

<jl ittxie) t4^=e^aL>JI (jlj^-ijJI jLfuIbl L^_jl3j ^j^ 4 ^yJ ^ i>^'^ ^ iVm! . (4^_SLiJI 
J-a-3- (^jJI t—iLjJI I JLC La-j-fl i^^j j^uaJ-C <jV1 4jjJ 4^£LHI ^Lj aI^X-a 

rLa£Lj jpl ^ 4_$£LaJ! 2uLj *j< j> ^ lIjLj_>JI ^L jl^Ij aj . LgliJj 

. ((^yj) ^— t-oLc ( _ r fl u-tJjJI SjLc * a ri! 3JUJL>- ^J^lj-^ 3 4-^Cj " V a * Lj_aeJj JG 

J^Vt ^j-lc '(<^) J — <ri ' f ^ (JjLa-4 JJ±J lL P(_ ? -*i ^£1 J — ui j tl JU£. o-*»-ji 

JjLc>» j^uucklc tjylc- (j^-a lint I (^3 j "if JL-S 4j1 VI ,4-ta-JtUI tfJub ^"i ^ 

tj«i"< ^rj 1 a j ^ij .(jr^i <M CjIj^jS ^J-ufixJj (_>-o3 (^^i^ SjJL3 4J ^jl 1 1 1 t a j^JbJ^j 
jLutluV 4-ji t^i a La f-fj^Jlli 4 t < <i"*i1l 4j^ hi i 1 1 jJT j-4-oLt£. ^>>° (J^i t— >JL>- JLdJB 

L-aj^>a *g^iJ| J!vL^ j h mi j^i.5 L^La >L^ <jt ^^ -(c^) j *^*f 

t4» grt> «,dj" Mill L^aLa" A I (^^l^. (J^ji-Vi t— il.M^tl dtJL^f ^"c^ tC >ll j-kII 
dl^j L^aj , L-Cjj (^jL^JI ^^L^JI 4 t ibj (^jJ^- ^->aVl 4j j n **i ml LbJLt£.j 

lUI£)-U< ^ M,l.**ll*t 4 jlj <lU> ^JJ^C QJ& LC^J (J-*4-I (^^ Ml J T I AJ.M ,"%J1 ^3 (J*^ 

JJo t5j j*i^ cj! jlj nl-> (^^jusULI ^^Js ^jL^ U, oL-uj ^3 djl m ^^3 i£>J ^*^lj 




p9 i : jal| 

c_tljj Jya \ \ri-*- JLJL-t-uI (i^j-s**} 7-lj-i (jJs La-£) 4_ljvLl11 ,?Jufc t j_a Lul ^JLjjj 
Cjr l^ ^ 1^1 lj-* i^UVl Uj » on! 4^Lc 4_JT LbjJ 4jt j>aUa]| ^j . 4^£LUI 
4 1" j_a *u-ul » o nil 4_ jJV ^yJta^.] . 4 j ^^L>. 3JUJL_>- 4_j^ ]ri h ^j-aj *< < a (JJS^M 

S^> a mi fjA ijM *-Sj^>. j-a < jjjjJ1_i_cJIj . cytosine methylation <^jJL-}_cJI 

(j^j^SJl C »ljj ^j_a 4 jlj m a 4-Cj) <t -aca 4^1x^1 LjJSj^w ^ * (t "j) 4" ft j o^ *a^JLjj>J1 
a4_Ljj>J! ^j-« 3j-uS ^Ij^l tiJLL&j . ££jl3 m£J 4Jr- < mm i <ij (jl j»?<ii f^j>*j>jJuV 1^ 
L^j^-Vl jl uUxi 4_ILjv (^1 t4 ft j.a 5JLjv ^3 cJbj-II t j_a Ij j i^ Uj^>- ^ < >i n" 
<"rj^. t>-?^l 'M^ cr^ Lr-^ *l>^^0 *^LJi Jj*-^ 4 jm ->J1 CjIj^>J1 /*jLb-*_xj ^jl 

(Jj_i_tIiJ L_dLoJU J-«-*J 4 n J 1 1 (J\ \ A j 1 ** (.y^J * rt J (J^J *(?*"' iiiH (i)J I li\ ij 

Inft V a ?cJU Jjlj>*j L^Jl-S i^LULj i4_LjjLjo 4ja- m*n ^^3 <Laj^U1 j-J-C. CjU_jj>J1 

ciJLiA <j\ *£\ *.♦ lj >. ^JLaj i jlL>J1 (^ < rt 1 **» "^ OJ^ lJukj * J ^1 o-^ 

L^J 4^>Lc ^/ 4.1'mU Cjlj\£ UjjJS t4^l£Lo L.inXi JLxt cdJjd 1 in^LLa <j^ •»"* 

n o nt 5^_j_j_^ 4Ja^L_c L_ ^Jj id % (_u_)^U ^j^> '^ ^. "tl ^ j j t "MIj 1—jjj^Jl3 

^l^» a f-*^9 * (*>'■:!' "T '^ 4 ji^-ljdl Cj\ jij ri wfl ^j-a Lfej j r^g Cjujijij i cnil^JlJl 

Jj-^J ^ mj " A" ^-t-LJtJ (jt cill j ^ (<u * I { | lj t m . " 1 J-iJj 4 ft j a m;? ij j ir- i <> 
4 l"f JL.A 4JljJ i4_uLLDj-<-aJI ^IjJ^I (j,-S *— »JLJtJ L-C Jjl tj-«J ,4ft jlL L^-^liU^ 

4_i*^>J| ^JLA l t n <i^- J « \jJ^L& , \ Mr I ^jL^^ <ilTl JjLJ>U l^jl^ t(^J-J>. j/l CjLLlj>JI 

44 ^^^ 44 

^3 4_jJ-4*^. Sju1_£i 4J ^ j < ^ ^ 1 1 CjLxjI ""J I dJLA J^^lj . 4 < »n,t 4_iLcLiJa-^ ,tj>i 




J£ u lr _>^>.j_a jjIjJI JjJL-iiaJI »_jI " " II Ijla . hypervariable ministellite 



(J^Ljj JjJLcuii L^_ljSLjJI duaA V" < nl «_iLtHJ LoLqj 4->l mi <t 4JI ^_a uLliII 1ju& 

- eW ch^W Ly* til f ^ -^ - JjjJ e^-iL. LlA til p ^ -^ 

- cW tr^W W^ ^ P O- 3 -* - lW Lr^->W ^ ^ p 0*> -* 

*-{Jb$J* <-2df (j^ ^>^ J^ **' f *(J>^^' ^Lo^l ^J .CjIjIj^u lj mi r 4JL>JI 

d)l <ij W"i1l <.< '"^j * \ $ tun \ 3jl j til IjIjSj oj"' ' "j I ^jjj mi <i V ciJLjjk oj&j JuS 

(j;j^Vl 4 V Mi'rll (3^-3 4J3.>b_<o 4ImiImi j-xs CjIjI j til J-iLp ^ L>U>JI Ijuj 
tLo 1-^JJ JJ^^ fl t^^l c-tSujj tLiUli JjL-dJ ij-&3 <• ' 6 *^ b *4 mill a^-l^j-aj^SJU 

3,1 < ill mi J£J t±jJL5tJ 4-flJj-LaJI OJ&j iCj\j\j£j]\ ^J^£L {jA (JiSj jl < ^J'^" 1 '-'j-**^ 

i I j i Mil <LLilu <LCj-jjj t^j^-l 4jj>.LJ £ya l^JSLlj i j^B J£ J <r 4 1 mi! Mill < rt l"< Vi 

I j * ■■ a\ cjIjIj^LuJI (Jl^lsl *(Jlj^>-Vl ^ l^» <> (^ tp flK -il^— fl^LI oj^ < t 'M i*} 
2Lcj-*j3b_a oj^ 4-j?e-j"<(TI ijlJa t Jum>i Mill ^ *_aVT ciiLlA ^jL^ Uj . a^jjlIIj^ 

4 nj<Y \ll «_jI^jlJI (jylc QJ ,il ^13 jj^-J^ 4_tli!l 43jucl ( n<aj ^j-ujj-i^. < f ljll »-Bj 
jua (j^^-^J-^^ J "*N J ^ * ^ (j^Jj^-jJ (J^ mi j II (^->*-I1 ^J^— ^ U^ *-^>l ( Jm>JI 




JUL3JI 



jj-aVI (j-A «-ju-iiJ <jl <^J! m£jJj 4J£ (JLA (jjj3 1 lj ^i f\ U&5>LliJ t nh^ej (j! (j^-<U 
rffT ~- 4jjLJL>qj tgyV fly J^_i_flJul *_)LjJI d <*j A i^-> ^ . U.1 ^ "tl t j ) Ml > 4_La_j-<-u_ ; t] 1 
4jLc. oljl^£l]l JJLC <j? 4jL^I (^ C«jjj .£*a£L»JU -ilj-^Vl ^yS 4JSj) n <^U 
C >l o mlj £>^a SJLoL-u :2juj-£ 4-jjIjj 4 o <rn -ij-3 (J-^ u! '-'J ^^ ^h?l i"*(TI ^j-fl 
L^a ^j i» a 1^3 (jjaJ^-OA. cA^J . (jl-J— tiaJS *j ■« '"■ J^Lo < V-t j «^>!L ^JL-p ^Ij^a— ljj 

jljJa^ 4_£jjj 4j(>^ *Li>^ f*^ £*&>- C>* OtH?^ UH&H" U-* f^O^ 1 
l^jL^ Laj) or (O^jI 4-uljjJl CjI o <^> >TI CjjjjIj ♦ J^LjJI ^^ J^ (J-* O^A^^J-* 

(J^-J ^yfl (j-tu-il SjjJLus 3jLt-*Jj ^jLcfL*. ^£. \ ^A"l aLc ^hUi iir I T ^yS >^- 

I AO Jtj ^iaa^Jl 4-L>j. uiJ t Cj-5J Ij * <"> <j<^- /oj < * < \ t s\ " r 1 Jl^ * LjoLc ^ < *i r 4 kki\ 
t_jiSjjLj l-S^LcI t JuM£jj Jtjl mi"'Jj J-^J t^n <1m< ii <v (_y3 uLui ^^ Lr^" f'Ji ( "W 

(jLUjj^>JI cJl£ .oI^JL^lj dj^j ^ 4->>-^ Liu cdJj Jj^ (jL^ Ijla (j£Jj ^>L>Jl 




(jQl 1 nil i>;r Il-xj>- (jja JL»J tjZjJ-A (JjL-ljij 4ia»j-caJI 4jJ_a1j tiiUj 4jjLse_ja <jj-^- 
C^jL^ pj_jLjjiVI Lr Lc Jup 3jd cLc3e-Ji JLjuij . 4 ij c J£ <ya Sjj-^ll 4 <il" ^U 



^^Sj aJ ^(jj-UI ^"t m r £j£. LjjJ^ « nl" TfcJ 4 a inj ajJI 4 ? j t f ^jl^ t4 Idol LfcJUu 

.JJlLaJI j-^a juM^j 

Ju 2 4Jtj " ^j ^ ■" r-LULuil I JlA ^jU ^pjLo^tj ^jI-^ ^-j-j-ojJ 4^»j^L C-u»IL>.| 
Luaj? ^iUj (Jjl3 L*£ ijl jl^-VI *!>>■] (juiJj-i>. jLclj - i-Lai-f JL9 ^^Jj-o^.^jf £>* 
(_yl^J * »iaj-JaJLj 1 j "^* t 4j> j" iILj L>.jj>.j t4j|-%>l jJI SjIjjj ^^^Cj^uJI <iUII J-4Jua 

. aljj CjLajLij (JujL-oI (jyl^. (J^J l£>V <J' (So^' c^ 8 

jj Ijjj^ jj^f LcLu9l 4 * ) jia 4»uljjJI 4-a-t^aJI (jl £jjJ'»r un IjJlS 4_Lij^jJI J^>-JJ 
4 ( n o ^ „\ t i **> i^LaJLjj .<t^j^-jJI 4jj-p 1 <j(^ <^J Lal\ja L-iJJJLI (j^ 1 ^ U' W^ 4 ' 

<Jj ^ " ^ " * M JjLSJI (^y-ld ^4 t 3^'>-^ ^-tH'JJ 4_4-uaj ^c IW^ JULWJ^ 4-d^La 

^ u ^, atl GUli .^Ld^^IU 4jIS^>J1 j^j ^.li^ ^^Laj J_^? jLclj * 41 
4J\ VI i(2r^jVI (^AJLIaJI (Jj-flJ ' ( ^JJ) " '^'"'J.* ^—^-^^ *- 4 U^^-^J " ^^JJ^ ji; '" ,'.* 

) ^AA aLx. ^jLo YT ^^3 4_jLi f*Sl^j <cruL ^Tu>JI ^ya Sjj^>.^ll ^pill 5 1 ia ; 



if 




*lL1j,,iSJlL1 Lfcjtj L^jL>- LlIs^c dJjj^uIuILu 4_uJo£ OjL£ . 1 fl^ilf jl a" r^L Sjl Ju* 
^^j-jJ1 4jj-p Lr^" ^J' *fltl W *^L)J-^ 5 ^ ,^ ,tl*<* :4-jJIj ^ f Mil f-LuojVI Cx-o^jj 

Jjfejbo JU>. ^1 er^^ * L^jqI J_j»" miL) JuJu^lJl J^jfc^j Ij^cjbo l-jjJlU 1 $}q (J^cj 

.CJ^-ll L^j JLk 4 "f"w <j_ a 4 o hf ji ^ . « i"i jf t4n tsyy jl icJi_jVl 
1 fl" » o -w < _ jr jJI LjJ Cj 1 m f JJLC i_L) ) ^A ^l-£. < h t <~Tt \ a J^Lajj «ijJjjrt mi" ji 

£>-o *— j^-Sj La >b> V"-uilj . 4_*Jj»j>JI „\ $ mi aj -^J-^ <— aH YA (j\j 4l tstW jl_3t_j2 

« J» ft . ft „ 

ni.i^*f < C**iH ^j-o (-La-j-aJj . *tLj^->T jl^_£l 4_j^_j_HJ CjLLljlII ^j-o JJljlII ljub t_dJi_ us 

* 3j.J y «J3lj_A ^j-0 VjU 4jLj_SjJI «j|^lU 3JL>-Ij «_aljja a) jJfcTd ril ^jSLqJ (±^-L3C_J 

^jSLx-ij .Sjuj-3 <( ^jLjua^ cjI^ rtMi» ^y^jClJ L^qi jLa-" < di ^jfL^j i4^-t^jJI «_j|^nJI 

< hutst~\ (jl VI .jA^j 4£LJL>- ^1j-jvVI ^^Lc (jrt <^jl 4 j U nfl L^jLajLlj I <^iji 
^^ 4 M i j^l„\ m 4 (^ < ^.l^.) 8 ;! j! Lusul 4_>ol J jfcJi Mtl ^ t-;r i-ol Jl£ I JlSLa LjJ 4 «t <<oi 

^(^■0) *j<uAjjJ ^j^ ^ - *>-^ O^rl LoJlLc f>il ^^-^J-^y c^ 1 -^^ ^-^^^ (^cuSLj^JLI 
^iS? i^l (^ "»- VLj (3-L*^J 1 qj*^ j j (j ^ 71 1 1 4->J JU_o a!,* Vi ( nVI S^L-ul ^j-0 ^ J (^ 1 1 

St 

£jjQ Ijjj-£Lj ^jl J^-Ii^eJ £ya Ju£. JLjwjj : LjJlj 4_^^L^. ^£\ j^a^J o>^ D' CH 
^j^a 4.L<a-**( "sr ,,a 4_*-^J3 4J LjJ (3^^ jW"^"' o! &4^ ^ ^J LoJLlC 4jI ^LaL>JLl 
aAJJLC Ji^Lo? 4juj! tJ3^ {^6-^' f^d ' a UJ'J^J '" t>^ JJLC - 6^ 4jUI (_yJ3 * / ^ 
tjl &£-j-s >• 1-JjJI I JLA «_>a Jj^ljJjj J^J <— all J^ ^j^o I JL>.lj (jj a^J JLSj LqJU£L 



Jl_i^L_jJ C^jQ ..I V " 1 <>La .^j^>.| ujil y. a £ya Vj^j-lmLj l-£il^_il I '^>jl C ij^j 
i ) \ \ * * Lc: (jr fl J^-J-S-I I ^j-« <."f"^j V" mi I ^al I i ( Jjr (_l.4 cJiJ j^>- 4 j "w. 4_j J-A 




<—)^Jb_ijlj . (j j-LdU^JLj^- ^^oLa^HJ 4_LC^_tiJl ^-J-C 4J^i,,< ii ll Q^J. *"' ' CjjO JLJej-tu I 
ISLjj^q? jj_c 4-Lu-ujJjJI J^JaJI (jric- 0LI3V C^aUsf (4j^JI jr^) 1 {g* ml 

^j^JI c,21jj .«) _ A- • _ Lo J^ « T iilol ScjVI <>* r^JLJI (>1ju uk 

C^LSj tJ VjJ ^ * * < /iK" ^1 L^IjLl^J <,,IU" Lyajj 5ULSLo ^U3>Ui 

' p jj " *J 1 1 1 ^ 3jl «_Iu-ul (j A ^ A^_L*J <il)jLJtJ 1 Qf 4_L4^b1 JL^J t^^jl rtJ^J 

5 tj.i it 1 <| fl 4_i_±laJI cZjLj >jJ^ ;<"li ^JUk ^ n j " ^ I L-LjLLajj-j ^^.3 

IV 

JLj^jj (j-.j^ i^jL^Vl ^IjtjJL) Lal^Ul ^H-^Vl J J J ^ t ^ Cr^ *^' p^j" MifrjJ 
<Lijj3 ^^^ (^s^L^-Lj j^>. 2! 1 <> ^Jl^I JucL-uj Sjl^Ij ijy jj|j Jl^Ij j^^i 'Irt n'fl 




fo£UaJI 



(jjj ^^DJ^' ^ J 'T^» (JllLal ^-*Jjl (^1 J "*\J AJt> LgJ ^^jl j <i Mill 4 t its\*>- 
^1 1 fl'm Ji r-l" tj ^LhJLjj il^jLS-j^ij ^^3 dJjl mm*i fl ^ jj L-a_*nJ I j^a-^ 

o? <-^y& cy> ^±h^ j-^f ^I>1 t*L-^i ^r^ ^* J 4 ^-^ >-^ £l— ^1 



'"•'lyi CjIv« Li-a » 





^^*^£ §'0 



.1 - 

Cj^t .ABO ^o 2LLlxa^ LU -iJLJtJ t^JJI u^>JI 

^L^JI aJ ££J SLaI i^U Jui£. Ljl t ■*»! Ja^»Jl 

'^>-?^ £ > '■ " * Lp^ 4-A^ J-^-S l£^ f ^J 
C(l **M £)I ^>Ioj— ILjOJ (J-u-i ajJI J-jL-CA-3 JUJL^nJJ 

L_jo| 1 1 rtl l*ia aj **, t t I ^jfe (J-^-^ (*>lj "ill (jl <J*< j "n 

(jr J3 C f oSL^- (jilt 1 1 ji*Jt Lu j j-a-jJ L^ ^-o^Lse^o ^^JS 
t L*_4jLoJ (^aljjuaA J^stjJ ;* JLC ^j-* 4-jJ3 <_>^jJ V 

<il Vi i j 4-La (j-wj) r j 1,1 (_^ajJ,l 




(^ <Jj-l-i f^^l < J-J I i r\ *4 JljJLjhj <j1 iJH-oll ajIj-j>- LL(ia_a ^^fl 1 .ofi* t£^j VI 
*_jLloVI 4 o t s> ) Jj 4-ulj^JI 4 m irn jtl liJJj ^y& 4 i tin J-Aj tp^^-jJI t n <«■*» 
^3 I J^lj lj-<fu_>. ^^X-j^-toJl 1 1 tlnTI ^3 ajJI J-jLuaJ3 a I J V", < nl Jljljj * I '^>jl 

«* «* ** ' 1 

tJ-Sj (^B Ij^-lIo ^J_£l 4 J <j fo I 4-1 A jJ I (Jj I '^ *A JU JLJ>*JJ . U J 4_«-UfiLJ J-Jl^l£L 

44 ' 

aJ ^rtl" <jl tiJJj :J^cl£LJL> 4 j, 1 1 , ,, 4_5jjU j m£j*j».I ^>^ ^^ <J^ uli tA ^' 

LJ j-£^ <jl o^-^j ajJI JjLl^sj * 1 "( j <i 4 ji^SLj (j I c^- 4 ^ l Uv 4JL-c^_3 £ya 

4_jjLj 3j_/C lLA Oj-^Id <jjj i4jj. mj-jII CjIj ■*■ ^11 JcJjLj i ^ 6j \ tfiS jLdJ 
(jL) LJJUlj ^y^-5 : LaL-CJ IjUJljk IjjJ ^ ^ * aLc JUua (JjLo-cxoJI djLA CjJl^-j 

44 I 

44 

* -4 

jj-oj-jo 4_> ,1 n"t «, . « (.<! "k I pjj ^j-° (*jJl 4j_j_u3-flJ3 : 4 i 1 1 1 II ^JJ l^-^' Ls-4 tfL^llituo 
1 " < 1 1 tlj >u>iii >L>- 4 j o 1 >m uiii^ IV pjj ^h 4 1 (j "i rr^ ajJI 4JL-ua_3 ^^A Ci iLS 
^j-fl AjJl JjLua^ t ^t i"(H^ »o Lftjistjl 4^7^! Cjmo < nltt C1X1 '^Ij LufcJjjG 4-qS-^vJl 
1 n r<->j j, fjTiujJijV JjL^ t-o-uDj ,Oj AB, B, A :4-<i$-*.t,l CjIj ^ mi"1I ^^yjfc Luj^ 
L^L>-JI (ji^ "d*i)) '(jy-ij 1 ft ^ 1 U-v a J <JaLj I <v J 1 r <J^»J c?^' 4jj^LJI Lst-uDlj 

*• ' 4t 

:4t->j mm 5L^>Lc CuhJ ajJI JjLuaJa ^ 4^>UJI j? ^! *«L*-^ 1 ^K ^lj-«^>JI 
fj i"TI ^ ^ << <tj B 4JL_*-a^ -ilj-alj iAB j? A ^^"Ij t ^> *^ tj^Sj ^jJI jlj^Vl 

^jLoJLj fjjltll ^^K*ijV AB 4jLu-Afl jl^lj iAB J B 41^1^4 jIj^V ^jUjj 

iCr JUiL)j oj^ ^V ^pJI p<jmC<u O 4|j irt4 j!>s!j i^AJL=^j AB jl>aV VI 

udllA ^yjjl^ *aL&JI Pj i'iH 4jLj p^ *^ JL>.|jJI l-^^jij O 4lj <^*4 c-jijfc. (<al tj^ 
JLj>-^jj *4 fil*i ^.1,1 (JjLua-jLlI *ljj ^j-O^J ^^^^-C jl ^aljJL^ je-uolj ( ^i mi m£I 

4* 4* ^^ 4* 

•4 44 »4 

^ya AB 4,lj <r>4j (4jUI ^ j, m< r 4.„ <M u-<^>. ^ B 4U <^*4j iijLLI <ya ltS*jj^ 

44 44 44 44 

^3 OD^cJLa »l m ( ill *-jG iM^j^ VI CjIjLoJI ^J^ <_<,Mt rll 4j1 mi"mJ *4jULL 4.ui <±>- 




iA p^j ^ LajIjJsI U3^? ^° I ^^ L^£^ ^^^ cP^ 1 ^ (J-^*^ ' JLC L*-^ 9 "t^rt*^ 

. B jl AB p^j ^ LLpJ utH^Lj L>^' j)oj^>«>VI jI^Ij 
^^1 cjLiJu^j^ Ja VI ^>UI l^«...rtj OBA J51 ^ cjL^Ijj ju^G ^ 
Bj A JjL-^j , 1 <\<\ • flc ^ VI *jaiJI Ja Jjij-cJll Lry>Ji >^j ^Jj t <jj>il*]l 
(JSLAJI f^jt O 4JL— L£3_£ L-4-Lu *4 <<i rt'i cA>^n ^jjo «<l^jI miIL SjjLui)) JLSLiil ^^jb 

"V J ' "* * ** **' '" ^ 6 '° (^J*-^) <— ' Lj * <■ ^1 (jjJJ 4 p 1 » rt a <«l_£j^>.» \ *1Y 4-uaj J[^tt 
tA^uu^oj^iJI ^jo 3juJLC (((JltLstiLud)) (ji^- 3^"i *j a CjLjjj-u^VI ffJJtj tjjj^lo JjvIjj 
4 ici.g..>. <jjj 4-juoj "< t "t 1 U 1 (t^JLo rt-at-x fjja £)*■>■ IjLgJa ,l_3j^>. ^A % * * VLa_^l «-Lj 

V\Yj V» »j OYY ^ 4-jujVt 5 $1,1 u-3j^>J!j .(^Gj^^-JI aLAuu ^ j\ " ^> 

.SjjLj (Jj^I 3j>^ (-dLufcj .^jji i 1 i I tr \jJclj (jr4-£ B 4JL_t-ia-£ pjj <j-ja jlj-flVI 
Lo^ iB l-^^>- (jjA (j^t ij A u- 3j^>- (j-ja (j^>*J f*^^ -^'j^^^ l>^ 4-^* <-^l '^^ 
^JLA (jl VI .4-jLgJtJt VJ-^ *— Sj^^^Jl JL>.! < ij tj t *"■ j ">» A ^jjfl Sjjlj 4_5c-mU J->j3 

Jj < ^ > J r rrj ^jV ^^ISLII jJ-SJL i ^t" ^^ U"*-JJ>^ (J-*-?*^ Sj^JL-uaJI 4-*JjVI 3jt>^' 

t A 4JLju^ «ljO iJjLu LajLI^. '^^* a ^Ljc^JI (^^ JL^Ij ^H»J l^j^ O 4ni^j 

>■ cj 1 1 1 j 4jV i«^jjj V Loj a_JLj ^jjLj lLUj ^_ijGj *3jJLLj JIj^w^jO J-^- (( ^' )) !>^J 
3jL_i_t_) jljLoj LgJj ijL^VI 4-^-ljJ Sj^aio jl 3^ Ij^-SJI 4_>-ij] 3^ nl^> ^ 1 nj La 

4-cjLJI *-lL^ (jih M.'tjJa 3j n m. o^L^^J ^OV ^ 4J?j^jCij L£.j) .(^jII 

4_>>lj| <—*\j-a1o ("U "w.j UL i 4_5t_j_st-i^aJ I 3j r^ Mttl (^Jfc 4 I i^LoJI ^j^4 4_jJL>JI 
^ j j * A (j-t^J u_3j^^ 4j5A-j ^j^a CjLoI^ ^^^fl 4-uljijJI 3^ <\ miTI 1j^3j .TS^Ij— SJI 




juaJI 



(j-uLv Lit_±j Ll£ (jJ Lb : Lc^J A^ia ^itd 4JLaJteU JJ^-u-o I JL>- 1 J i-^^>- Lj-lc. 

itiUj ^y* Vjlj . LlJi jJ (j^Jj .t-j-jl-3 (^ia^j <Sj^- W^-* o^ r* J '" * . ' "' f l2L9-^ 
^^ jlj^-flVI (^ OB A cr^>* (^ <ii>J— jtj La j^k 1 JL4»j .r-j ^j^ *^ ^ ^jj ^L-aj 

Jj^j_-o <lirt^ <-^lj ( -A> :> ' (4^-uaJLiJ j<^Ji 4 tt j"< i i u \, t«*-j *^ .jijLO aJl!I 4JLua£ 

Lj-Lji JN) Itj ( m 4JLi-ujJ( £>* <_yL La (J^ o' *4-IL-ujJI (j^ L^^ j^ .' a o^° o^ 3 

jlj^flVI aj-OaIu ^lm\ j iii (^i jLjj aJ t J mill jrj < ii Vi aLj? r-jl CT^J J^ J ^^ IjUfc 
tAjJl (JjI <r> ill 4 j infflj f-^ljJI J^- 4 ^^ (j' 4_S_j_aj>J1j , j^Ll^d aJ 4_L_ua_a pjj ^j^a 

>*{^uj ^Lj lLsLjjI 4^^Lc (^I^- <"i imj! (^^ iLoLqj 4jjI^ILo 
JjLlojS CujI^ 1j| . 4ia-SJjl dJLA JU£- aLoJLA^U 6j ^i "i a Te-j-ctaJ jj^o VI ^^-Ij 
Jjfc S^^JL^JI L^jljudj (_y]J CjjjIsj (j I (jjj ^U >■ *—flj£ iSjuLstAj 4jjI^HjC ajJI 
SO 4_JL_*-a_fl ^j_i ^y-lf l^J>^f qI^» j rt"i i,.l (j! 4 " r* i\\ 4_fljLuaJLI ^ 
Jfi\ ij^lalil 3juL>JLl 4jpiiiJ JUU AjJI JjLlaA tjt 'c^i^^ 4lA^U <j,\ijmi 




Of.\j-A L^J i)j)S"i i if ^j^juijjl jfcj) i j ^1 ^j^o 3^i ,jS * 1^1 ^ ^ ^jl iWini 4JLuu Oj-^ 4 

.jJjolSJLj dJuL^WQ C-jLcujV 4<lttflfatf 

\jjl V* I iji ■>" dJll* tjl JjljJL) JJUj 4jI 4JLuL>JIj .A^ul^La a^J f Lji 4J p t n*>! Jjfl 

.*- -^L^Lo 4.1ml VI 4_^1 ^1 Inline cdLl* (jMiiJ (j&j <l£>^j 

(jj^ajl clti jnl j » Jjljl jLLa LljcjjJU tcuusjI JLd_6 t L^jIjJj £ya (,ii f » 4 7t j rt ^Jl 
iLjuaJ fjj ^ JLaLVL^ : Jl^uVlj >*Jl)I JSLuaS (JHlj *1i^ <JJtiA ^1 <jjj*_i!jlJI 

A JjUoJ jljJit ^j! 1 <>ijT J^>o U^jj *(^JJL*1J Ijl.lt'r.J jj^t O iLuuaJi jljJSl 

^ L^J 4^*jL3ja jljJaVl jA^lj .^jjuJJ jljutlj-uVI ^Ju4 ^ Qj)fli" ^j ABj Bj 
*Vj^j *B j^j ^ - ^Ij aVJ^j *A £jj ^ 4-i ^ *AB j^j ^ ^ijjjl t-jo^jJtil ^4! 

(-jLi^rtj jJLb _ 4-jJjj j.u.*> ^-^-^ '^-^ Vj^ I Jut LUj^ (j^L^nt \ "&. IS ^3 ^jLjfc-4 




fO^juaJI 

L yajX\ IjLA JLud 4jL*j>J! {j rt ' r\ J JljjJI AB L-U^jJ (jl t rtjS JUu Ju>.| *— 9j-*J ^f 

jt J«*> *AA ^jjJ -sl>al j^l>JI ^aaA £^j jIjJs! (jLfl t JLJLj iaj^ujjoj^ 

AA fjdl JjU^ ^ Jo2a ^t 43M!i LajIjjsI ^jJ 3^j r«r J^ ^1 L^ j . BB 
AA jI^I jpa * JULjj . Wj&I ^jLix ^B^ J^ A (jrj^j • AB j BB j 

j>*VI o-^-Jj ' uM.'k v^*-^ 1^*5 - ^ £&? JjW 6^ £^>W o- 41 o& *c^L^LiJ 
jLs Ij^jj .£j^>JI <>* Jj-^t Jjul4j *Lo*l o>fljj AB jl^al jV JjSLa tbju>o V 
ojla JLHat JSjs . BB £4 AA jljJa? 4J>L<-u g>^j <« 4 t ^ ^ < ,i -vVl JLiLVl 
j-aL*. ^1 J>. ^jSUj . Ij-ji^SH] ijojLS-^ pl$jVl >i£t i AB *p ^ o>J^-i i » 5J>LJI 

i AB jjja (Jj^jjS J < » <Urt > L^JLaLl < nin'i <jL_3 *AB Jji j^l bjJa AB fjji Jj-fl 

Ijla . Ijljt'rnl J&2\ f^ill *Jb ojLH^^I ^V>*J 'BB jf AA ^ oj^LJ' OJ^H^J 

JL^^fl jlx! (_yA 3 JjLs jj£V1 4-uinj lJlJjjJLb : LjJj-c. LASj * -^"" JojJa^. ^ ^JLc 

♦ (jiaj-aiJ jl JUu.u/1 (C^jJlI JLilol ^j***-} ^1\ ^jJj (jl LiJ <jfl «^>j 

ol o Kjj ^^jIdjJLI (jj_jojl_Jij AB ^-jj (j-a Jl flUI L^jjJ (jj^j mi J ^1 mLuJ ^ n^j 

.4J^ ^ t^oll jJUl jl^JI Jl Luljj ^ LU.^ Jil U^ui v L^uV! 
Jjusbj O pjj (jL^ 1 jJ d^Jj * Bj A ?-jj (jy ujli^ Cy* ^^^ ^-* ^ , ^ A j ' " "13 

jjl-u^ 4 LjMil ^a ^T ^j^ Ja (>^J *j^)N J*i S^lj^VI Jl O ojJiL 

dLlJI J^. SjuljJI SjJLaJI dJLA CajI^ L*JJJ .CjLjLUj^JI j^a 4 aI" 4,U £ I^jVLi 




1 (o^jM^ogjS 



4j}Q]t cjUbLoJI ££1 crUjX dj\y ^ \j£-*j . U4£U jIjli."..,>U 4^Lux« 

£)£Jj * JaJi£ dJLc^lj 4_V ml) (C^JjJ (jJl 4 m » 1 1 Lj ^-A J>-^ ol J 1 fl <N Ij * LgJuo ^jl"V m» 
a J tjjMi Jl JJ^>*1 *>£^ J^>- ^1 Ljj^U,I oj^J^d ^^"Ij 4itiuj f^JjJ (JJJLII (ilUjI 

(jJLiA 4jJflij-ljo Lj^ULI rdh <Nj «*■ ; LjJL^I <^->j-C- (^ (j-oL>. 4->»^ f J *'" 4 j!** ill 

U^ (iL^ 5 J 1 ^' ^^^ .^r^Ul ^ LjjMIl 4^ajLi^ JjL2_a J^l ^JU .ti^Lj 
■ U , ..j"t 1 ^ *r |]| ^p^j>. ( j J a 4 rth V <t ^Lj>.jI ^JS j» j 4*7i~> \ ,j, o j > « VLjJl ^J-Lo 1 1 j q j ) j I 
j i n nj Lcj (Ljj^LLI ^a 4jL^jJ1 ^^yS L^jI m,i o ij-JjLj L^J ^jt JJLjj^ i W JJU ' (A>-^ ^J^J 

Jjuaj La (iJLt^jS . Ljj^L*U 4_ljIjjJ1 <jQjl_ill ^a JLjJLw (J^>- 4-q-^ lUrt*^ ^.3 i^LqJjtll 
fj 5l" a lT^- tdJi (jr^ ^*^ i(Jj-*Jl (jldj-A 4-«jLio ^L^ju^I ^^Ll Lo^jjJl^I ^^ JjIjjLijJ 

.((AUajJI 4jjoLcJI jIjulL-u^I CjI 'm.'v jLuiIul ^jjt 




^pDj^jO (j\j *-^Lp t4-^jl mi a OjL£ ^jJj i3jLjJL>. 4\tn <"i<i mm^I dUj ^Lul (_^J 

j-Li->- <_p3^_j0 J^fej — (j mi j\TI < rtjl"Tl ^ysj^ja iti mjj V Aj_joi^_«j^S ^i^- (SFTRj 
jjfcj t Ju) <1 j"Tl £ya *i in ^tl (j-^JtJ jr^>J1 <j-A J\ uitl IjUbj . ^1 t.ajij 4jjJI <«J <rtj 
<jjO 3jU>.|j <it_taJ (C^JjJ (j^^ -*l>^lj *^LujILtaJI bjj'iC) 4 j i < h" m£jju« <j^>J^ 
JL-ua (J-* nrt *** a I — £i>-*-* LlH^J (^6 ISlj *^ in j^ II cJuilllj (jjjLjuajV lT^>JI 

JajJLl J£LUI La! *L«jJdu (Pll L>UJI ^1 J±>jlJ ^li-^ u*^ a- -^^jd' J^ ( 

^jle. \ j t j t U lUt <>> » ; irtj edlja 4-jLb *jroJl jj-a iJj->*\ JLSLit f*^^ LfcJ^ 

Jjudl JSLAJI (>• uri"V. ( i"t ojj^j ^jJI ->l>sVl o^ VJ .jAiii ^ Jjud! J£LU1 
^VJjbj .OBAaj atj.^A oLujj^j Jl^Lif ^ ^Ul ^ t-u! jjl JSL5JI ti>^^* ^ ■ »■> 

cdJli (^ L*j (^p^J^^ Lh* cr^" J^-^*' Lh* ^Lilt-oil 4-udjX. J^l ((^jj^iil JJ^-» jljJ3 VI 

ja! ^c^j ^j^s^at 4j>Ji tiiimi ^L^ij s^.qJkJIj ^jjudij ^LstJi vU^^i 

(j\ JLsej ^jJLI jinn LqJjIj .m^I^U ^ iminTI (j^J^^ljl 13^3^^' O^ ^Ll*U 4-udjX. 

Ll3^L_l^I (^^IIjI La JL( r J . JLJU f-j—uajJLI I JUb r hm ^ytJ^e^i aJ ^"r "w c^- 1 
«(J;jJLaJIj «4 j irt-KJIj 4 <j>C.LLaJL£ _ t^usULI ^ 41jL^JI 4-ijL^I ^I^jsVIj 

(4-^jLaJll ( j-4-tiaj (jJ-JI Cjlj-alaJl Cjj-A^jLfl t LijLLi^ ^^ic I # » ilia C^jJ 4-Ljj/I 
LiA-iU o^JbLj ^«J o-a ojLjj o-^4J * 1 ^ 1 0") LgJ (jL^ Lo Ij i*& 4^4jLoJLI dJUb o^Jj 




S fO£JULf<P9 jS 

L$J£. lJSjJuV Ljj— uSLj j! CjLioij^ j n.i 4-Laj>_4 ^jjmJ 4_ujL>- jUtl ^Jb t<fljl ir^U 

p+^>] .Sjudl 4_^j-a oVL^w ^ cdJi ^ Sjl^l oVUJI jJl^Ij . JjJLaJI ^1 

cJ&^\ JjJo j-*Vl 4-JI r^ti U^L* J^ u' U*°" Cr^ '^J-S-H O^L^' MJ^ 

O^JLhi^ J' LjJu^^iSLIlj m£jJL*JIj <- ' 1 n 1 1 (jl»lj-al ^rV LbJi^wj r>^ ^ii^ Ci^Lcd 
JoLjjVI CjUs^Lc ^uu <jl < " i Tt) JL9j .Uu^Tlj (JjSJI SjLc o-i-»f Mj^* iS^J* 

L-^jJi l-aJwLAj i ^a\jA\ (_ r Aj iJL^juiVI ^jjo ^jJw^M (JISLwjVIj Ij.oIjSJI ^jl 4_LljjkJ 
^jjqj ^jjj VI Oj-ilLwil JlA L4JI (Aa^ JbJLr^j aJ ( 4 i> <^ill j-j-C. L3j^JaJlj aL>-JjVI 
Al^Jb\-A Cfy t ts>\ ^^\ j4 j <*«^jVl 3^£LU ^jJlII L-i-uajtil dtljL^ ^^ 1 j 1 < nj <±<jj > 

(jJI lLI! Jul 3L*^fl Oj nirr'il rtJ ^j mi f «_*uillll (li^JI CjI jm'Mj Jj^ g- i^ll LllJj (jlfi. 

Cjljl-Lja^Jll *;LsJ (j I 4^ ri-w jLj£.L» 4-uaLi- ttJ^LJll fj^jj^a^\ ^J* O {jv>. JSLuJ 
^jjo Lgjl t LcLqj j j & Jl>- (^JJ (JJuu ISLjj^iI (Jl mi ^^ 4 jj ajJj^Jl Jj-3 4 <i j, V aJI 

^1 L*jj-iu c t t ^j Bj A cjlijv qLS Lxj^-Ij >^o^l jjl. jjj . B j\ A 4 1 j i n t 
cjljLiJ (jJllAj * (^jjJlII 3j£JI * ^ "*< 4j -ij^Jj « M"iV a (^jjlitjj! iUi i^i (jl^lj-SjVI 




J£l j $11 ^ Sj^kj^o Cm ii jl 1 <j K Ij *^ ^Y aLx. JjJa j*J-IL-4_*UI cAjSLj^-aM-I 
f«jb ury>JI t>a O JSLii ^jJl! <>*» jl>aVl <jf jJljjj .(^JjllJI dUj Jj£ JLu^Vl 

. (A \i;>xVl JSL^ill ^1 &> jlj^Vl ^ c^kJJLt 4jL^»>U IjIjulLJ Jal 

i(2r^^ 2jJL jj Ur j I 4_5t_j|j Cj^hj^a j»l JLseJLuul j-j-C. (j^° (jt^rtTI ^° Cj^uI 

I JlA ^_u_*_u-ju i4j3t_)l^j| 4_ujL>. ^ m ii .->> L-dUl^o ^y^ ubj * t ^> ji^ SjJLojI ^y '^ 1 ^*l 
Vf ^ » j n pjj^jrt-»JI *LJL«JI ^Jj . IjLl 1 <^tV mi ti-jjt^JI t nV? (^ i^LL-uSM 
4j>^3 lSJ>33 IjJ^Ll*j JJjKjJjj o^j!M-^ <j>^t I^aj *£>^ ? <* .'J , r > J 
j-pi tj^li-ia-flj »l i.<i<TIj (JLjw^JI (j I L-fll mm Si 1 ^ *i y j **m CjjISj "^; «>*tU aJ^£ 

J-*' c^ 3 tij>^J J-^^ J jJ dL9 J-^ * *>rH-^ Lfl>Lii.l L-uljj ^£. U J ^1" ^-J 

4j ^»J-aj 1 <t r 4jjj mi t, I CjLu_j>JI (jr^j *(^) (*> JJJ > J<a J>^ Ly^ ^HC CjI m ->» 

^a u-3^Ll>.Vl (^-t^L^I MCH pjj ^j-* <Gl m^- c_allit3 Ij^i »ljoL>o ^jl J ir^ n 

3j J_il (_^iajLj_i < IriA **< ^tej ^*tD 1 '^>jl (j^tJ LLjI ^jl^L-al ^i {j£jjJ&j JUjL^ jJLJjj 
^j-^^* Vi mjJ (^yJ^UI ^1 i <\W\ Lot *^jl m->- ^jj/Ltdul (jfl^ 1 L-^J-^J jl j"."^ 2 dJL^ 
t^judIj J^ ' ^ ^" jl ^lr>j (^y^ ^j 1 mi *^ < ^ r J^Lll q.A>J "wj (j^^ ij^— >JI «Juo c_ij i -w 

j^lj^ Si f , ,UI 2Lux*2Vl i^LT ^ MCH tjr^J 3 Al".^ll ^pljjJI ^^l>^ 

4-j_5tj|j (jl^So J_>-l ^j^o La» i4_JLfl j^-aVI (^j^jSj JLuL^jJLljiJ f Lud 1 <i ^ J 



u 



UUi 




J 

J^L>u jLa-M (^uLd i^^jLiJI jJij-jJI <jja 4JlL L*jIj jLilt 4j^_*o ^^u-fi 
CjI^I 4jjJ (j^ic Jj^-aj»JI I ^ i*v <n t^ui-v; iLuljj 4rthy t\ &ju!^r ( jja L^- 1 Jjo [jl 
La JjJ tji-Ij .(^yii-ljJI jJij-Ul ^>-»lj— «t >^^ lH* J^L^VI *_a 4^l^_Lo CjLj-> 
Jj-oJL) An^jI j-A - O^-ui (jr^\ p\ '<** * ^ UJ> 3 o m*7m (jjjJl (j-oLJlj (^r* — 4l«.rt*i 
JU£. 4jI j£^lLb Lie J . ajJI 4Jj i^i^ 4 in q ^j^a jLk>l jj.*a </o dluu 4J l!u.ui ^j j ■ i < <\ 

AjLdJ t^lH AB f^J (j_a ^^JLoLsl J£ OJ^ *- t i t -*V «BB fjj Jya 1_5_j_3j (j " Q "L 
■J^Vt CjLLi^JI ^ Jjjkn f UaJI (>8 4 ltL ^ £jjjl 1,1a <jL£ IjJj . |>Jj£JI 

<jjj LU tt <>>Ti u^jjjOLa _ ^jlalj^a^Ll tLajLill CjI m ->U ^jji^jJ! £-^>U (jr* MCH 

■m *-i 

jKJLl ^^ V 11-SLa ljx_3t^ t * j mi <j_ jfc\ <jl LJ ^Uj Vj ^<ugj Mtjll *jju-»JLj» 

•^I^JLl ( jja CjLj-a JU£. ^>^l /yJj jjrt V mj (j-* i h hVi CjLu-^ UJla^B i^jLojJl ^5 Vj 

LajjjLJa ^JtuJLj .«3iLi» ABj B jO <jjj i«4j5J^)) A aj <dLu-^ ^J Jj^j ^j! jl^I 
m^ HI La (JIj-j tjjp^-jj <v.lJ1 Mjj i'Ju 1 1 (jjlSJl cjLftjLtj ^j i"u-iil a^1c>Ji Pjj-uui jnwijj 
(jl j^ ^^ mi ol! jjJjtJLl L-Aju^Jl o! '^ ^3-^9^3^-^ i3_$-^ OB A O^ o^ d J '"'i '" 

£ya 4 *ii *U 4-IaJtJJI dilj jJx. Bjj^us daLUli ( jja ^pl^^ {^t J^-JJ V 4jI L*_^ 
5 jj) ju^ t L_ja ^ >t ^lr tJnJjQj 4«>oUJI Sjj^juaJI ^ji ■ * * " * * <iu— ftiJ < ^ ^^^ ^Lx 

.^jIolj.^a^Ll ^jrfp I q V 1 1 j ^LdjjL Lc^JSJuu i JUfc oJ~ " L^J-^J '^Lu-aJJ 4 <i\"i ^t 4 
HJjJ^-llL o^*^^J jl^rt'MnVl Ji^-*-J (^ ^LjJ I j ji U 4 ii f i>j_>o 4j^-l1ij <-CjJ lDLIAj 

4 \j TlL>i iL Jo^AjJI lIjLL-C _ 4^-jjL-u ((5jjJ» «1j_^^j L-a 0-9j (^^ 1 ■ j ^jJj-£j Jl 




(j I JjL->- t-5*Jk-JI i^jJjliA l(jj . c_» .£ j-A Luj-J>. j_^o VI I JLA ^J, q-A Ji^l JjJ 

) *W * *Lc ^ Li-uc \±* JbjjJI >* <>jj-UJ ^ Ji^ll Jx*>ll jI^LjL^ uAo>" 

£jj— ill CjL-U-j-jI s-J J^bt-jj .CjLu_>J1 CjIjIjSLj ^^S ajIj tflrt*i Sjjj u*j 



i,. m LU\ 



/_B (jyJ->- i**-Jl (j^c- oAjl (S^ *t£L* ^-ihfjj (jr^J*-*-*-*^ (J* i«U aL-uj i^jj^.ui til 

^LLaj^-JI SjLjrtJI 1 i^>f «UrtlH /tu iChaos theory ^Ij n.11 4j^fcaJ *Ll juxl 

(jh-d-JI (j^» f«JJL-flll ^JLlJI (JjL^j (jl i^jj^ ( fits* )\ cdJj J-u^ sL) j rtll ^ J^)Jl^w 

aJLCJ j-jJl11Ij t-iiolll (j^o LiLc <LJlSLo (^yjtaj ^j! (j^° ^^J * *U-4-j->J I J jlj-SJLu*Vlj 

4laJil ^j— uj (J-ujJ J-l^JI Ijufc i _ y -fl 4jj n ill cfJLaj ^JJI aj-Li->JI (jl . J_xJuD 4 j\ jLoll 

,<— iLiSLII !jl& ^j^q 4_uL^J 4jlA» ^^/ A^J *-^Ll* (j'ljl*^ * I Jul j-^Tu 4-^JJjJ 3jl>.Ij 





V j»^n$^£ ■ * 



ji 



' " ' T 4 J-^ **— 3 ^2J^-^' O^ ^-*J) flit I < j < ^o ^^^j^ 
. Uj^LM Jj <lV> d)l M "W ^^^ Lul M -w ^& i * ■ ■ ■ ^ 

oL^ I Jb * ^D^l J j flU L^e? LiLJj JxAjj 



t* 



^V 



J*t^ 



-<^j < lr> j >» . /" 



oju — '^ "j (*^->i 



:t_a 



a^Lai ol SciU^ ,l^ 4> *Vi oj^i c&j 

<4 j « (i^oLi 4\ i <"i <"i-*i> aLu (jl tiUj ^ys r^pajJLI 

<j!j t Jo^Luall <- ' ^->- " jj I j-h>- ^Luj la_i^ JSL 

t3jL_L>- 4_pe-t-^ 4jL>> ^J9 4_jl£.LLo jL^jjcj ukx^IL%j 



J 1 ""j (J" 1 ■"■'' > ^ ' *' ' -* * 

6-^° l£j i *■ f ^** -J 

ijjLuiJjfl (jinn I Jlj-SJI ^jLdjJ 




(j'U 4-3 }Lc. LgJ jj_aVI ^Jufc J£j *4Jj1 <i" a 4-C^J (^i^. Laj o f J^JaL^j (jfj 
Cj-LaJl -^J . 4^jj»-<aJJ JU^-jJI ^jljuJLl jjb o* 1 ^ AjJj^tla i^jJjlj £jJU l-jI r^ij 

Jj^V ^1 ^ISJI cd£af cJSj <<-J1jp-^>U 2LcJh 3-SjLlJI Jj ,^iAH ^ 

+* 

<jV OJS^JI O^J '^H^ <jr=*^l cH^^ <- (< i^J JUtlt C^SjJI <jL>- JU9j * J <..i.>JI 

** 

** ** 

jnV (1) (j£. A\\ft)'\\\ Lljj^-uo ^^ ^^LxJLi <l^^ ) c?-^' i<_coj>JI - (J-S_«J1 4_ul_Li 

** ** * 

***** 

(j^a^^-^ Lo a ^jujSLj La Ji <n t ^>dL>^^'' uty^^W A^£Ljfc-a aj n 7^1^ .SjuvIj 

J* rti jjL^J ^J-*' 4-jj^<fi,i-iLl 1 CjLLjj>J1 JjJL*Iuj lJ&1_2j1j J j « Mil <jj£j (j I (j£<i U 
Jjljjo CjLuIjjJIj 4jj_lj*JI cLlaoSLJI ^j-* 3J-S_t^a 4_a j In ? d £y$ j^^JLl ^^jjS 5-A3 

*• 

(j-AjJl (^yJS c-JjJU ^_JLa^3 (J^loC l-jSj^a (Jj^**t .fcttJ^SJIj % ^LalAjua 4j£ J <.r,i>JI 
t^jij^-L) (i 'wj^-ijI :^jj&j 1 A nu V a 4 <i ^ a » jj * * <J^J t4 <t g a CjLJj-4jufc 4 m<i\ 

diU^ij^l ^JLA 4>lj 4-a j fr,.rw 4-^>Lc oJLLa^ .Steroids lIjIjuj^ j"< im.ILj Lc^ 

lju>. Mj^Jd Luaj 4-jJUj^„j "< Mill Jl>ll AJLit-j-j-uJ 4,_lj>JI l1jLuI£UI cJUo 

Cjljij J "*Hj CjL3L_jJJ1 ^j^J a! mi n\\ i yA *.ljj "w 1 « (3^ i-uJ L*JJ 4_j] < u <> Tr) 

(jj-^oj-A 3j uu-^>JI JlL>- Tj-iaJ ^LJjJI r-JL_2_j (^JJI Jjij_^aj^JI^ .CjL^ U nll^ 




^Ll^I ! \ <t"i i n" i(^j->-l Ol JUj^jl i u tlJLiA (jt c^^" *cl^J '*°^jj^^ O^ '^^ ^LJulI 

»jjuaj jjkj . (CYP 17) W t m <n 4 <i..i<il ( ^ * ) a^— <-u^oj(j-^ ^yi^ £o. cdLlA 

.GjLuJlf* QjJ^u >— 9j) i ii '^ 4jj1j^JI 

oLi-4-£ <tjJLl JLt^ O^ ^li * JL-*-u_>JI cJuLlaj ^"< m> Jjljuj tJ^Jj_ftJ1j i-Ju^lj 
4JL>* (jr ^ _ i— ajj^jfcZLlLj _ 7t 1 1 s\ j 4JLJ3 *4iSj^c. ^^^ (J^. t u" Jlj^Aj^Jl (j-* ^>i^ 

. Local ^ (jLjJSjIjILa ^jLLqJS tiaJLUxIlj Jj^-uj^SLJL^ *J^JJ 

^^^ 3j^-JlL \ a 3-iLjj L^^' tfj J m ^ jJJ_l!l J^llj-C l.ij i (i J . j^CjLfcjJI (^yaj—A 
Q I J-i KJ (jLjj-^Sj-^il (j\jUt^ .3jjL} AljL^^I (j^L_*_JfcJJ i^_JL^! A^Cj I II t (jn Vj 




4_LfcjJU (Jj^-uj^LII CjI^-uLj JL>-1j . ljlj-*ILi-ul j-o^l 4 <^lj I j j i ^ Uaj? jjcj 
,jt aiajJtW jSI rt-Ntl ^J .4^.U1I jL^v 2LJLlLe «-,,<j <GI « JL^ ^r^iiV 
j^jj^J 4 J-*>-^ L>^ D l>- c '' (JJL> 6 ^25 *C C 4-* (jLnr*LaV jiJcLt.j r mJ (jJJ-Jt -il^_fl Jf I 
CjIj-jjIj Jl^f fjhl t^jj tJl ^j-a cdJj jH-^-J j J^^ 4jL^>U 4_i^j-£- ^ "i <1 
. 4j^L^4-^H1 Li^L>*il *Li_>. jJJUaj JJlcj JoLiIiJ £)-* U^ 1 ^ Vj 4jI J[c£_ujj£kJ| 

* ** 

CjL>oUu (Jt mi" Lbjjju a Jubj i Jfj^-uj^SLLl Ci^l j ?! "i i m « I ^ j *3 Lj}L». (^ UJ^ 

(_pj>. jl Cj\j Mif (JjtJtHJL^^ Aj^jLjJI CjI^jjLIII J o mi" JL£iJ • \j£*> (S-i-Aj *mJj^I 
CjUjJJVI jJLuaJ 4jr>Ja£Ji SjLJuIl 5j mi «l ^ C.I * mi JlJ9 lIi! ij ^11 ^ 4\ miImi 

CjIjLLdI ^j- 4 <J^**Jf L* iU mi)L) 4_4jlJ9 JJ-oj (_y^ Cj) JU (jyJJl ^Jj ' (J^SjtJt 4J j<i "»rj 
Llja J-jfc-ljJI (jL-J (Jj-^il w^ZJ * 3LLa (^jLaJI ?r i?ij l-3ij) i n *^ t4jlt all lLiIj! mi <vll 

4_ju^jji 4-jkI ^^SJl (jLj ^ Ij-rt-q (-ul t^-lj ioj^juo) Vl ^jLill CiJLCj JL^ 

J-Aj i(TCF) ( rt I <"l ^ r nj (j^>- J J t t~n~i £}£- I— Uj— ^J JLJSJ-A ^-^J Cr^" (Jjj '" a 

(_^L>JI 4JLjjjjj *J ir> ^j_a < ii i n*i (2A^ 4jL3 I J-^JJ *( ^ * J a^jjj-aj^ (^^ ' '^J' 
4 Y^j^j—iJjJijI 4 o Mil j— >■( (l^JL^ O^- J-J jljuTlH < ** < i *\ j ^jl 4"m j a IjlAj t4j 
4j>.j w ^ 5 tx ^ j" ^ ^j^Su ^jV <iLjJa-LjJl Lj^L>J1 4jJu 4ajL qj^ SjLa Y^j-^-JjJijVlj 
L^UtU (^LUl 4 j mil Ci.i<j Jj>-uj^l (jL^ ^^LjJ ^ ( >^ o- 3 ^ 




oLLj^JI <jL *jII ?tL*j J^a SJjj._ujj£JI jMJaJ ^ ^j^JI jjJL> ^jJI 

JjJLAj <jf 2LuljjJl <-Jlc*JI (j^ft Jj-oVl ^ J^fc* L^a 4jV *4Jjj Mill ^jJk 
(JjJLtij ol m-v. «U LgJuo J^ i Lj^L>JI ^j^o 4 <it*iV a P^' (jr^l (H mi y It 3^^*"* 
ijt in ^yjt Clu jt CjI m ^tl (jV iJJL^Lj L^o 4 j > IjUb (jt VI »3 nl" t V 4 
(jl_3 ttiJL_Zuj (jLstliual ciiLijb (JJ^J jl * Lu I j "w I JL^.f Cjj_<u LoJlJjljS .jJjjjJI 
CjLqjIi a djub L*-»lj j<— >l m *»■ IT 1^— LLI_j_* LIuJlj^ t— > , \ •y " j V ^^41 \jJk 

.jJLl I^JUj 
£-11 ^ hypothalamus ^LtajJI 2 xU: ^ J_l^j ,Jjj m<U j-a iJLl <jL_3 (jj)j 

* '*>■*" <jlj 4jjJa£j| 3jl*JI j j^tj Ljj-ajjb J)IUi1 <jlj 4_i-4 Litlll 3juul ^ i Vj 5jLuj] 

(jjj .^ tuyl\ <j^j *j^. jJU (jV *4_iJsL*i 4-»L^I '"'mi-J I «>nt ojufc (jf Vj 

3 JL-L-rw <L_2j^1d aJufc (jl fi It" jl jj— £ JL-3 *JLl (jl (j-u-jJ cdJj Lt ^ <- > i i ii T I 
(jl I ^ j *^ <iltJL^bJ 4_u-jj-Liu jj-^« Jtl j*LLa_i t— tj^j f«J tcJIUs : »l j ni j I « Jml 
t Jj-jJLj 4jLu»^U 4-4jl n a J^f *:^JLl Jjt-^eJ cd-j-i!uj (jL^r "1 fll ( _ r 3 j-j£LaaJI 
.((J-tl^ JUU L^jJj Jj-cLi-o ujL-j-uV) u t j > U II t-jlieJiJVI tlUj J-*-^} L^lj 

(jl oi^. Jjljj tc >i£UL. f-lj Vj (^jljl V Jjls jj ljub (jU t JL^ ,jt ^i^j 

jJb (jl-r'^VI (jL^ Ijjj ,t±j|jL^Vl (jX. Jjj irjtl j^fc i^JLl (j uj Tj *(jL*-1aVI 

ijj-m *-4_U->JLl (j>^ liLo (j-^-Jj * « -o- T u >J > I (^-ic J-^J (*J^I Up* *Jjj '"^ 
SjLui.'wVl ^JJ 4-ojLj Lo Jj_ aj ^jjl j— «Vl i jlj—fl^l (j^j 4_c j o -y 4 

.^IjVI J^ mi 1j-«i L^jjjuu (jjjl>.|j < t, < j a>j j^ol 4£Li-i!ujJI oLjLjt-H-oVI ^jl 

?-1 IjJ tljlj »-! 51 ml mi (j^o I o (jl£La (^ 4J? (j^o JL)V Sjjl oJI I 4 

(j^lul^XI i\ J Js>Sl\ ^$jJ (j^SLj ( <Lj-^ JucLUJIj 4_i_fl ^jcJlllj Jj^-ijj^SJI 

jl ^j^o (j^-Ij .(jdL^ja^UI (jjiLlJI (jx. Laj-Aj La^ll>-I cJillitJ CjLLljw jjjjII 

SSLuljjJI 3j>^l ^ Jub (_^fl ^Lstjj I JL* 




(^ 4-£jL) 3, i, rt * a CjLgjtni <n *<_yi>a aJLaII £>! VI tj mijTI a^l **i ju £)! 4_)^_*-u^ 
(j_a 4_4jJi_Lo jLuaj-fl Vlj . aSLjsj j£»lj^a L4I ^jji-lJj j4£L>1 mma lL&jIjJlIIj *hq i/Vm 
J 1 r\ M >-=*-> (jj-lc- L^J-^ ^b-^1 (^"i^VI jj_^o VI ^jLj Jj-^j f*-^J ^-^J •fj"*^ l*-* - * 

jl 4ul" m,V1 4_l*>iI IjjJ^ll Cjljlj-ill <j' ^ OJLstjll 4^UJ1 <^jj3^-lL"J1 
J I irw^lVl j^aLa :J>j mil 4jj^£j-<a}UI ^^jL^^iJl £j£. 4_ujl£ 4^jJl» fj^i-uf CajL£ 
j j r ' J ^ /<i\ >"ill <Urii (JL$^ (3'J— "I cr^ ^* J lj '^dj"^""* CjLaj-kaJLo Cmi j 1 

^jju L*_4 LL-xs jl-sJjJI (j-o-j-JLfl :a <m ^Tl <_j_ a cd 13 J-iiLftj j «Vlj 

JJ JLJ 1 \ < (i "w <jn jt frjj, I (J 1 1 ^_1 . CJ Lj J 4 j-^J 1 J J J-* "^ (1) ^ JL-U4— >J 1 

jjOj Lajjjjv *jj| (j-uJj i( j>^>^ Cj^ iflnnfl jj Ji-i*J oW |> ya - >l l 

Jl9^ 0' ^ J ' " A Lh°j-^ (( ^tH'J^' ^j «**o!ltt (_p3jL*jj J415J L7^' ?~T ^*1^ : pj^' 

(JcLioJ <j\y'it nl (^ lLUj cJ»5^ ^° ^>A^J 4 W^! ^^^ LaJ <r CjI n -*J1 J t mm 
«_fijj ^jl ^j-cil ^[^Lcjj .4_lj^jL>. cL»lju>.J «-jo 9-lj J^-LLlJ (^y^o* jt Ljjj-2j ( _ ? _cLoJ 

4 n t.fl SLjLiLja l5' U' QJ" v ^ " ^ J (j^° ^V fl>-^ 4 j m iTL till Jl^ j_aVIj .4_x!Ll3* 
1 1 1 1 11 Lgl u' c?^" Qj) ** "* (r ^J od^' '--^^J'J 4 " ■>■ 1 4 j im n ij In JaI^-C ^J ^>-j^ 

Myalgic ^^1 ajj\ ^JLxb «J1 (j-a^JI j «l c£LJ J ^ j tVil _ bj u >. 

chronic fatigve 4JLajJU ±\ $ y*jl\ 4 a j>j "< ^ j? Encephalomyelitis (ME) 

?.j^ U^kM^ j in-^llj jiLa 4 4.^^11 5U^;tl UUj JAjLj pljJi I j^ _ Syndrome 

J^LLal 4_jJj ' ^ • " * * '^* '^' <,. mjut,," ui j La J <r /tJLl q\S lijj * 1 j . .. A t 3 a j U :t I ^_4 




Ju9j .SjLjJLjx m£jJuu ^j-U c-jLuaui jjl jl <<LLaL£ 4 j < nj^-j-fl m^jJlc jljl (JjLLuU 

J-Jl£-3 ?X\ (jj& {J&J-A JJI 1 jlj . 4 Jmi fll t»J L-J-u X 1 J 4jJ in> Lfl^. <_p»lj_C VI (JJ^ 

Jj mij ^ufcj i <L_j_<_u_aiJ I 4^j_j— t^LJtJ I 4_cLLU fC-1^. 4JLj tLtst-jJLI I Jut l^juuj 

j^—juoLlj La L_±JLc.j t^LxLaVI 4_4j\JLj La 1—jJLc.j t \ % j U j jl mi "*QU 4_JLjj-L 

Lu <i j n ^ JjJjJl (j^Jj . j^-VI jl f-j-tll I J-A (j-« <ji^_uL>*j^J| Qa^jJLjill 

Jf 

• Lj-bjf (jjuj^—L-ill ^jlg tj ^^Lll CjL^>- VI CjL-uSj-oJLI 4_> c_il ts\~) Lqw« J^^' 
f l i % * ** VI ^.^ ^ Mirt**M jj^jl <r-i> 4_SlSJ! Om <<n V Mill Q^jLju £>JjJI jI^^ Jflj 

^ o ~*\\ (^jJ-ju /^ ^ "nLual j-^-^1 4_j*jJj 7t^>-jJ (j^J^i 4 jllntl (jl 4jj ^ <m til 
OJ^J ^3-4-^JL ^JjL^I Jjx. p+j] jJLS] ^kj-U £^fc» O^'j *4jJJ-UI 
Jl>»j LoJi ^ J ^ 1 * * I ul » . u J ^IlSVIj Lola jJifTVI 4_A^J1 /«^b i 1 JuJufu st\ $i's>jj* 
4^ftJ jj^jJLj *i*<i<t tlaLiiiJ IjlAj) j^cjLAjJI <jr -uoj^a (j^£:jj ^jjJJl jlj^VI <jl 

L^o Jit o^jil ^jLi3 ^1 f^) L>L^ <>* jj-c ^jL^j ^ ^-^ (o^L>- 

cLjMj-J Lajulj ^jIId^j-u CjVLstJ Ij-ajjl^I (4_HjjL>- f-j-^J di£ij (J-ua iSj^ ^>i>^ 

f-l t Mr^U ^US^JU L< t l Mil I Jut t^J C^J i f-^J-^' O-^ J"-^' Lb-iJL-C Cj\jJUM 

, 4_ljL1q^ miTI L^LstU ^^cLuU ^Ajl ^ -^ 4jLa»"( ( iil 2l>.jJ ^yja Ji^ Lcj i^tJufi 

(j\j flj-ij ^<ua^-j-uI tj^ ** **'** l)^ 1 -^^ Jl— oLsV! (ji 1 o s . I ^ h y %j 3jujL-c ^L-uL^uV 

jj^Vl 4_j_<_u_dJj I Jaj)t (rill ^-ljudLq (J7 J3 QjjjLjlj ^jJI -il^JsVlj . 4_j_i_uj^j^J I 

iCjL-i-uljjJI ^j-* pj-^' ^ i - Jub 3 * '^,* u' ^ J^ r c-cJt—i-oJI ^j^o (jl J-^fcj (^jL-SJI 

(j 1 J *j (i 1 1 ^*1 J V" I nL J^>-Lj J I J£LtIu Lbjlj-J>.l J^^J Ju3 l(j Qhl O (J I * T » ' " *^ 




£}£. Vjj i ii A 6j\ t "i r Lj CjjlSLiJ 4-jJjj (j-uJLlil j^-qe-aJI (_ T l£, 3jLc f^Ul (_^-^ 

I Wi^itl ^jl-3 <JL>. {£] (_ylcj • L»-t-4 *w 4_j£jjj I UV ^^ifi. ajJ (^1 JjyJt "i < uj jl£L) V 

(^JLa ^J 4 j r JU r^£J ljubj t4-j*-j_!UJl jjfe Ljjjj inJI \ <> m l>i mu ( _ r A J_4-u_jcU 

IjUfeo, « JJ «**'H (Jj^ ^> L^' (O* "*"..' L7"^' LT^J <-ij uj) ,-A £pl L^JLd tLJlj)! mil ^3 
t«Cji (J 'VH ^£ (jJi-tl)) LiJj) I I i J I (jl (jjJj-JL (jJJ-11 (joiLill i 1 j V— l<f> <^_J_(JojL_«-^l 

djl—tjijj (^ 4jjJ_£j 4-jj i -w <j^o dJJj 4 i a ' ^ "' J L-* (JJj^m "JJ tjJJLJI (jojLill 
CjIj^ i a SjLuaJU 4_c^JjI LjLjt-Loi ^j J J (^^J • ^JL^J^-S-J La i^m "v. tciJjl mil 

ji 

c-xCj (J j Vi -^J*-*^ JL^I j I tclaj) it i la 4iS ^1 <if 4 i ii n rl Jl^cjI ! jj jl j^aLi-4 t-uj 

dua\ i ii "i iL tcJLLj «3jl t i nil ^J^lj^o)) (^^ ttaLtfujJI jLjj r*^ 1 ^ 4 i^.gj pjJLI (jl 1 i^ijl 
jl£^VL) du*\ tti~i)\ jLj 7*-J^ * J ^*" J "J 4J! IjlSJjQ (JJ^Lj I oJx.a LaLoj ;3jK) i^t ?t a 
JL^ ^i 1 1 ii, ^tl JjloJIj .J-ua^l jjt i" i ^ (_>^5tJ Lo>> frj-ll Jajcj a! < n"i iVla :3jLuu-aJI 

» j^ySji-uu (J-ft^OJ 4_l£, „\"lli,iJ 3j Li] (J-4>J U3~ 




t 4jj V Mill ^ j**( j JL>- ^yJJ J <^**i <i a ^ o ma ijjJoJjJLi ^jjXa^J ^j-a Ja^> ^j mi ^0 
^J^. JjLJ oUj—Aj^Aj CjLLljw 4-^ftjln f a (^-^ c« J jtrtll <—)! V" *>Vl *JLj £)l Laj 

<1juj1 4 i mi)) (J^jLjjI Sj^Jbj i4-jU,l i _ T 3 ^ » t n"j 4_ul_<u 4 u ii < > (J^jI t o Mill 

1* 

j-xO^ll i-£\j2 cr^ 4xxdj ^u.>il J^Lb ^Aj j^ J^ ^1 LuljO£- Jj-L-aj 
Cr^ JjI>tHJL^-^ J^d-^P Cr^ jL>. f LflJjl iciUjJ 4-3b_uj ttljJLsfcjj . ^jLlLi*! l£JlII 
l£j)"i < ii a p-Lfljjl *-*j *^^ CTV^O^' ^r^ ^J^J '^^ ^L-O (jr^ * '""*,, cLUjl£iJ *<LaJ 

4-cuAJ C^^JI ( _ 3 3 (ijjLstJj . 4_5^-L^ 31_Ldj i _ r cLlll tfjl ^ -w ^J ^^"uj . 4jjL^4^11I 
Ja^Jll JjO- " miT j^JI (^a J^lj J2l jj-^ ^^ 4_^iJ (^jJLjtJ (j! L - j -^jjJj 

a^ *3jj>J! 4jjIjI ^ cjJjImi) illA ^j^jLJIj .2ujwLU1 ^jajIj-jJI ^jljji^w jj-uSj 

IN If 

t^jJuiU Ltx 4-^j^u jla^ ^ jlj JLfl L^l o^M' L>^J i{J ^^ Cr^ J-^^' 

i4_aJj-A ^jij VI a^-j5^-aj < ntr AjbJJL£jj 4j1 < " < j ^ J . (jr^-l— o-IL>.VI < M*ijJl!l 

LK^^^J ^jL^*-i cy* J.i>-^JJ^' t^»>rH 3 ob " "' '" W OJLH^ 1 -* ^!-* 
jlj^jj *L*jIj 4j^.X a <LlcUJLI a^JJ^->-! n nj iK\g^- literal ^^Js lA-*^J^J " |M 

jju>JII <.^ t i Mitl Jlj L«j >^i j -w.m ^^ i nlj^-iij ob^^ cr^- *-^L_jJ^' ui^ 

(_pD^a ^jl O*^' »l oltll ^j^o O Jl^ J "'^11 JUoXjljj .jIj-<-uVI J j j *1 ^j-jo ciUjJ 




Lj^-u&j Jl* 4jJ-«-« J-«I>C (>a J£^M (^^JLc Llj>>. £^1j 4-L^LiJI l £j! > _ 4 U1 
Lcjjj . L^LLIj ^jJI l£->Jj (^ J-JI >^1 i^jJUtL! 4JLal£J! J-al^-jJI tfjuk ^3 

Ljuj-tjo < r ft r t Cj^j (_yJ3 t< ilnTl (_PdI^^qLj Q^jLju^j 4_cb_oitJJL I 4_i£. LoJL>. V I 

<ya OrdL^LJI crs^Jdl uh-^^l oW <>-j *J tfU\ VLajI ^i-S^I cJiulSJi 

j-aSl <. c 1 3 4-JJ-tJ 4_jud^jl3 4^>.jJU J_jJuJ1 7c-t-Iu J^_dJl 4 rt jfoj 4-jj^o (jl 9-A3 
JL->-i tjL^ I jlj .>»jJt <U» >>> pl—fljjl jl cA>- -* **' tl jl 4 i <i tnTl 4j \ 1 i "n L*-« 

4-judj^c J-^i (JO*-* 4jL^ i\_L>.JL-Aj daJLuaJI x^ojj^qj I *r j r k 4^a^JL>Jl j-JB 
1 ^jl <>i*4 ULls (_H^I 4 j yjlj-ij j n T i c_tl j (nVI J^j _ aJlJI lLxJLlo^ ^/L>^ ^V "< 1 1 3 




LgZLiSl JU-ea^a '*'^« *^> (^y^Ji 4-4JJ-5JI S^SL^Jl lLUj t4 j mi aLfe ^ tx^M ^ tulju^lxJ La 

:^L5jVI 2uu^u 5L^ aj^-j-'J ^jdl jljJ&l jt .JUlAIVL SLiiUI 2LJUJI 

^JLjlILj 4jojLla 4-S^Lc 4J j-al t<_y^jJjJj-}33 >-^- J-°' 4 jo fri ^j^a <j * ' £^>^ 

Sfri o i nil Jj^tJ JliJLstJ ^jJl IjLA La .0jj>-1 

Jj*-^ -ij-^ Jj <<J-a-*J! jIjlSJL (Jji-3 -ij-^ c> ja ^ 'JjJ^HJL^^ Cj Ijj) "i i n a «-AjjUj3 

(JJL-^.1 <j_a ' t -tUj 4jf VI ' \ Q -• * '* 4 a fl U frljL < t r < n tt > jlj^-flVI £>* 

SjLjj ^j^jI «j ( k Ljj>.jL>. (j^-^^^i^ jl^JaVI £^a 4-Cj-a^>JLl dJLA ^jl JL*Ju-uj 
^j^a ^-J-^l 2L>.jJlj c_j_LSJ1 ^lCj^jlm^ aJlJI jU* <>> pLdJjIj jjoJlJI Cju^a-a^b (_^ 

Oj^£uij it^J^^L^LH^' cl^ nh^JLl *UjjIjJ ^f*^ Lr^" **^ dLd ° QJ>^ ni c ^^Jj^o 
CUJL^ (^jJI i4_ujJll 4_aJU>Jl «JLua-^a ^JL-^vl ^ 4_^uIjJlII oJl_A LajUu 

. a^ ijQajJ A^-JljL— S_Ja A \ \*\ \ a— C S^-SLfl ^1 (j\_jJjJll jj* "^J M e?^ 

(j^-i^>il JuLc 4J ^iia V J!J_*-o <LjLj ^ ^ 1 >> 1 j " r 1 ljr>-j-u_£j .A^-fljUij 
pflM. i ^ « <L-jJju L^a 'U , , >> T 1 < 1^ Aj ^ j_i I^jL_^ ^^0 /*!—£. JjJ-stJj 




3? 4jJ-i_lJI (^^ i— >lj j .«,*i ^1 gj mi <i " (jl o-^ 1 lj ■..!,"< ^ JLjljI m£JlL 4-j3t_i-oJt 

^cj Mill Lu j— <-u_oj *y\ t 111 {j«-i <i ii j^y&j-c ' ' \*** ^yoj^A (jf 4__5-j_S-j>» 
(jl (_^ L-a-Jl ^ i (i rt*i (j-Aj • ^-\> n" a C )VL>- (j^ 0jj_^Jo (jdC j— aJl£LI1 
La jLcj^u/ 4-^jjJI 4_jJLjJ1 cJj-jliajJl uL3e-u>! <j_a t^> ■!*' ^ '-^J-^ 
jj~a VI JL_i. V)> I^_£,JLjj 1 j t ^1 ^ * j (jj JLjlj 4 j \ \ 7t \ 1 CiLj^JJI /fl ^ j j ) ^*t 
c-uLSLa Sjiji (_y3 fOgl o r ^yA IjJLaj-u (jl JjJLseJ La 1^ j "i Sj *((4_^IjJIj 

(c-J^JiJI <Lj,.Mi.gJJ (JL^^I J-Lr,i t^) 4-JL-tibj 4,LJ J ■" A aL^-A (^3 (J-4-«JI ^Jl 

(jm ill I <j 1 (^3 i-o i oJ I I Ju& ^ < n <i jj . a^j L>- j j Llj j-j Ju 4_jJ^Jj3 4 *< j i (^^ 
JUU La ^1 *<■■ M*l 4-JJJ U^ _$-! (j"->» i^jlajJLI JjjkG cj-^ 3jJL-SJI A^JjJ 
(j^« f>i-fl ^L^ojI ^yl^ (J\ - j->-T >J-^ Ji n~t~*\ f^\ j\ ^u'ic (jjjj-c J-i>. 
4 jIMI £j~Lj) .c^Ijl^V) ^A ^£-<i f**J o^ L^J^^ Ja^liJI J«.„«tl 
iOLLfclLoVLj jL>Jt JaJcuaJl £yi Cj\jS& « JL«_i » Luoj^a -ilAjJ! ^1 Luajl 

(j^lj— a! ^ l5>-^ J> JLj " W^ 4 jr,L^"i-wVI oULcVI ^^i^. jl o"irVI^ 
(^3 4JjJl1J 4-j-cLfl " rvVI CjLqJlaII /^jtt-TiJ 1 o \ *t a «4J ^ t i >> L>J I » 3Lj>* 

jJi^l (cS^J ^LLU 0^; i^ T .iiVl ^.LJLI c^ j-£'\ ^ L^\ t>-l^l 
(jt ^ jL.t;f oJjIim TLa : ,v j <LUI c_jL ^ ^^M^ j^f <jl ^1 L>JL^j 

Jjfc ^>^J i4_uljJL«JL» JoLujI 4^^Li L^J <jjj j" <itj)"i f nit I <— >Ljj'"i mi q<S :^jl>. VI 




\ * p^w^jogjS 



t(fc gJ m^tl J^oLaJI 3.' '-"J ^j "in ?TI (J^oLlILa ^Ju-taU L-tjJsVl jjfc (_yjljJI JjJjJI 

. aj n^U (J^_4-uJ m£jJI hli a^,t| JS^u-uJ JJijlJlj 



1 JUfc J)^ *JJ 'cj-^1 ^L-^J ^J J. t ja (C-^jJl! ^jj^Lj^ *<±jLjVI (jj* J-^' O^J^W 
(■ m .1 *v 3 4-S_i5jJl tuLuKU JU^Jl ^LoaLaI 2Lj_uu-JLj (vu-l ^U-o-U Cju&1\ 
4jjj_L1! 4jLjjJI «_jua3 . 5^ j j^ 11 oLjJLAlaiJ 4ZLajULa (^£- 1 '^J' (j .' " 'J ^^jj 

.AjLjj ^^Jl I ^ j *^ (Jj_5t_Uj 5^ j « i^> Si !if J£Liiij <_ m-^. jlL>JI ^1 Lajlju 

SLJl_*_a (J^SLjj iOLdL-iiaJI £jufe ^oLj>. 4->-j_j jljj^JJI <JI o m< 4jj ^^Ljuj 
(jrJ-«L«-JI <j-«-u pj^ '^ LC - t - jju3t i? .<— tLjVl ^c tib^tlx Jl». ^J j-J^l Lajj^J 
Sj-jJlII 4jLjjJ S^ j ♦ i ^t ? 1 jJlaJI Jys JJUlj < lr> M"pJll ( ^ 7 J3 4j>^' ^-* <— jI i^>j <jl 

^^Ijjjjjt^JI MiL* alii ^ Uj .SujlUI oLlL^W! ^ j-Jig-U 4.., ;fL 

^i^. i jl5JL»j 4 j t^j^a 2UL^ jjft^ ichagas disease L^l ..il ^jJL 4 i > mil 

1^ j VI 4_l1c Cjj^Ig ct~^^ ^lalj^^VI (jAaj < « r nLZiJ^ t^lj i*?i j^fl ^ rt mi cLdl 

,(j* — ^^ '^— ^> ^j>^ uf^^ 5 - cHJJ 1j cr^l Cr^ u' S-^hJ ^^ Cr^ 

4j^Jaj 4laLui^j 4 jf mi 4-ja_il3jjl <"< iSj ^jjij, j"l in 1 1 1 (jl 4 n j n^v. < •* . l-> £ " M 
4jL1^ (^ chJJJ^ r*J^ *Pj^ J- 3 *^ Lt^ ^ S_j_^>JI dJLA Cjj,...<j""( Mil (^yjJI 

Sji^fl *«The descent of man)) ((^L^jyi 4J^L-u jJl>j» <j^LalJ1 ^ ^liJI 




J£Li j^h^ g^k" '""' £jIj)/1 Op 3 >^J i5 J^ JLr^ >-^ U*-* t*L^ 
j • * VI JL»j-stj aJj . ^jjLLaJI jj-j-U 2UL>- ^^Ja *J*u Lo i ]n i < ^ t L Ijla <j' 

<jt3>£^ SjJoLlU dJUfc OjL-u S4_jLlC. Cj^i-o jl*J j] 4-Lj Jjiaj j^Ii ^LSIljI 

of ^y* <LH> 1^* jJ^I rj JLfll ^l 2uiLi]| Sji^Mj .3jl$I_J1 2L^| 

-^sL**- ^^-^J (j " > *\$ . 43l m ^ 4^cjj La 4-Sj^-Lxj ^j m\ t*i ^-SjlII 4_Ljj 4_ucj_j 

(JjJ-C- (j 'J '^>* («-Jj ^D^-^' Q '^ t '^ (•■! L?"^^ i4-ljLA 4_jJ_c1 (jic.! (j^ 
^£Jd! 5Juj 4J-C.3J 0^ *^]^ i4J3jLi-o 4JLjjj ^ JlA Jjt-atjJ o^-*^ U>^ >-^' 

jf (;Uc JUtil Jl Lq-Jcrv J-J-^1 Jl ^^' J-^' J-^ 1 -*"^ 'T* '^*' QX> J**' '"> 



^ j ■■ ' 



/cHjlj ^-^.LjJLI ji ^ ^^ (j' ^d>-^ ^ .' '"'j j-^^'j • W^jl9 ^j^J^ 1 L*jLt» ^-j-^ 

L7^>U jt-^jj e_»L«Jl dJJj OjLhH^^^I £^ C*H* (jr^ ioLLi^Jl (^ 




J — 4-j-jlj ^ Aj <4 j r Llll 5^1 rt*v Tl 4JaLcj 1 ^'»U 4-jjJajJI cJJb i_Sj_*j 

. 4-t Li! i t".i i,^ ^yjS UjJ j **i < nj) "*r ui **< t i O I j*_p G (■■i.Lar.rJ 4 ij **■ V 4 — ) 1 ^,1 C 

0? p* .^i-m 4jjJkJt op .^LULj .(oJLIjJ ^j-sJI ch^W) ^LUI 

4 g ^ a j 4_fl^JL3tL-aj 4-1jLj 4_Lud 4-cLLli Cj-l£j Cj 1 jLijj^-j ?< < n 1 1 ^jrj-J 4JLuaJI 

I jU, . I ^"nft , i ^. j j < n <Vi ^jji i-LL-aLJ i^LLuaJl olx^l Sty j a t n tf"i <Jj^l ^ LdJL I 

0-a jj j-J LbLi-ol 1 <j K 4_j| ^ it j iJufc ^1 S^-jJUjj.t.^ Mill u-jLj^-«j^JI 
q1 Inj inTlj ^j ,.\ til 4 j i nl. m "w. j "<M ?e_j_juaJu-u i3L_j->JI ^^^ lLi J--v 

<o^jVl ^r-L*. >^j *j — U J-*>e u' 1^—* J— jL-^j -V — ^1 L>°J-*3 

^j j ui « * °* jij) j -hTI JL-^v! ^Ij I Jl£ 4-J? ^f. t,j I j — Aj 

{j\bj mUj ^jJLaU 4 j nil mi"*. j~. o? ?r j i^j * rt 4jIj3 *3^-^ 4_ila I^-juLcu I wJUi^j 

SI^U * <, 1 1 7i 1 1 (J^aj^aj 
* lj-fj-£ lj-5e-fleJb ^J ^> ^ )*\ \j t4. j.^r--v- 3?t dJLA J^>»J »Lglttl ( PtI^i V a JufcL>* 
4 o ml t^ in rt'ill ^ > i^ til 4-C.Lil! pi*. f^C 4j i_jLl£ ^yfl cPj^ 8 J^ (J^Wi 

djJLLj t (ii o ji — j_c j — j i ii n" I J A oi-^ i 0--^J^— 4 ?* *^3^ ' — *■— 3 *cSL>— ^' 

(jl fjL>. i^->- ^-sLiil 0-^J »4^jl jo j^ 4 j < i^r 5„\it t,d O^Luaj 4j j.l a 4->ojti^U 
jjl 4_toL^j t4 lijhj Mj jl LjjJm jl LuojLc L*i -5 i"u JU-ii-^JI O^a ^lj->-l (jl^Su 
yu jjjjj t j ii) ^ t j i l^ Tl uj! Vt.tVI jjl ^^ * j ■ t* 1 1 ^jjaj i3 J rt ta *tlj_>.l C-u»LS 




juaJI 



J-J-CJ JLA21 4Jj^U <^>jJLu9 L^xC TJU-U 4JljJU>Jl 3Ll_>JI (ji ^jLlJI J*_Lx*laU! 

JL>. ^J Luaj j~ua3l Joj)t <M1 dJufc <J!Lo (jj£j 4-4JJloJI CjLojjJI ^yB 4j1j i4jijib 
. Cj!jjj^-i"< cult ^ULui^j 2LcLlU C*j£ LUajf ^^jfc (jjlju tiUj a^ L$jI V} <4 <j i Will 

. LlS^ Ly Li j^T (jjJJj j! ^Ja J£ <ii! J fj& Lla^Ij L^JjUjj 

44 Mi 

U£ ij^aVl o^ Ujjj .ciUj ^U" ,„f V Ll^jI Ufj t 4^.LUI jU^. Lj^O^ 

4-j-i <j^aj Cr^ ^-^LLJI ^rt^^-^ <***■"*> ^ CjjSLII I jufc <j' O-^Ap (J^?^* TJ"^ 

(j^ft ?rj i^^l j>-£ jj-mi-jt "J cliLiyi olix> ^JdL-tiijj jj-^JJI ^yS J o f (j^ 
CjL*Kjj ,4_x^^Lj^3 J^Vl <j-C _ ^j-JJ 4_ajL2_a jJL^Vl (^t _ j>^JJI 



(.(- i 



JL-JfcJ ijl JL_>0 ^ ££j\jal\ Jl-t-uf C^-iJj-3 *J— L" Jjr.i rtltl I JLA (jl ^->-5 ^ 





^t»^*%*$£ '* 



♦ * 



L^a jjfc 4j£ *jJj__>Jt 4jj^>. JJJLJ (^jJl j^aSM 

(Jr l^i ^>U*Jlj . jljJa^U 4-i^UJI j^5U1j cgj hhII 

iwJJjJu La ^jjuu LtJ-q ^ (jJtjj tjJj^jJj^iJl ^jjjjujO 

■n- 

1 ■ -j 4 -*. ^j-*-^ * 4-tLiJLl Oj£ CjI^jjG ^a tiJJj (^^1^: 
■mj^ * * Jr (jpui U 1 ^j^* ■ ' ^ : L- uajl >j ^ "■ A L_j_4 

<**>-ir*-3 (J j" « \ ' ^ 0<"^'j l 0^« fc («A>d-^i 

CjI *^ " ^Nl ^JLJb ^ n "■* ^jnJtJij »UJL)^>-* *"* 

*ja j i S I j_A L-4 ^JLO 4 <US (jt-^J ' 4 j i^i ■> Mitlj 




Lj^Li- ^ <LLJLiiij jj dsuLJL^kjj ^Dopamine receptor <>ojLjjjlJI Jj s- ... ^ 

.(ji^aLjjJ (jyjj— txu oj j t i/> 4-jjL^-aS 3jL«j i'l mo (jz 1 Jl_*JLoj-ji o^~ lL - ^H*-^ 

<=LxjIj^.j5 OljLiiJ < t f ,t-oij *LxjLjjh^ djIjLiJ :*JU (J^u^i 4-ijj^ta ^yJb ajufej »4j 
l/\ hi *a "v (j^- (J^ V L-4 a I > i -*■ *4-i M u L) ?cJl I a J ""' f ".13 * ^ Jf J *-i>4-* V - J 'J "M * - ' L ' JJ " 

j-J-ij jl Lj^>L_>Ji £yn d ^I'Vfl 4x^ajq <Lloj I ^jj . >^^ 4_LaLJ 3jL^4 (J^^ ' A ' "" * 

„ 4_Lnit Mi->Jl AjJa-C. 

^d ^SIjcJUI ijJJj ^d LlJ <3^ j 8 "^ ^1 ut'A Jjl— ii ^jqL^jJI t-llljl i m ^aj > 1 l^jL t uj^ 
3jjj. JLo 4 j i^> tt i"i t i t ij «JLl ^^ ^jrJ^LlJjJI ^^ifltj *^JL! (jjj& >jJl (jL^ tjj 

Ijjj , Jjj -»c "m V L^jt lj^*X Lc^jw ^jlj^LiJI Cjjjiij 4_u^aL4 i^juaj (jl^-lflJI ^ 

I* 

.^tuUll ^laijj (jl^ldJI ,tj* t ; m.j (^jr^LjjLll agonist Sjljui, 5^1 4jU^j 




j-j!l^ jLiil J-*^ ^-11 (jfS 4-Ld^-^o S^IjJ jryiLjjjJl 5^ljj (jLs itiUli (jiaj^J ^^i^J 

^^ jJl>JII J-i-b-ij ti^iJtJ IjLus LjLol tj-ul^SLll jLiJI (j^aJy LoJLt£. . (j^LjjjJI 
TcJl! ^j^a *-j^>- (^y-^ (j^aLjjjd! (J^LLaJl LfJlIi JLt£. j i Vj 4j? l. m mil OJ^ t>l >UII 
1 oK I J-A «4jLlil j^j-fl» 4_tJ9 4-jlLj \^>> lLJLLa 03^ 1 a>.virj .4 t"U 3ljjj ^-^j-Arf 

lij^>JI (jLs i^r^L-J-^'-^ ^Jj * * a c-ofl^J 4j^1 <i j^ 3^La Iij^>JI tc-a ^jj f"trt \ ijftl 

. 4jlaIjJLj 4-al o**i frl L»Jj-ui JLOdj 

iJ ^ u- sMj^VI JjudI LLa tj-^j ^*^JJ •''^^^ tiil^-«LiJL 4-*-uL*lJ1 jiijj 

0"^- (j-c <± i **• i j JLi*! LaJLLc *LJLj till J (j-c ^-«La £>^-i jjjljj « ^1 j i n tt i m 1 1 
£j^ ^Tl Cj L-jJc_j_«_<_uj j ^ ^ ^ " * -a ^^ 3jLjVI (ja o "I *i ^JJl '~}\ j ,A '*- Mill 

^^SljJ JjVI >L3JLl ^j-fl (*>^ 1 or l*JLj_aLJ 1 4J I t rt" < n I j 4jJ3 <LlS ^^^"11^ 

^ d^*.j ?&*+> J^\j ay* ur^ j^^ 1 t^>^ 6^? («J '^-^ o!^ *£l' 

£^y£Li aJ 4-j! L^ ' <* ...At j^jLa lIUj ^^9 L*j t4 j m V Mill jjj* c_j_>L>JI tju4 

t (_yj I j j j^jo i <tJ£ j-a 3^-« Lii I i jM I o"M I ^yi jjj Lj-jJ I (j j J-Jtj (j i ^S j " (j I 

- iJ ^H JL^ t*^ J- 5 ^- 5 C^ 3 ^^>? * ^ V^^^^^L^ (jr^- -iJ^J^I J-^^- 5 0^ 
j^SLu L£^>- U>*?uL9 < ^ j ^ 4 ^ <d^^ jjJLud a-jLIj (j£. 3jLo£. t << <i 1 r^>" < a ^^^ jjJCut 

(jLftj jl (j iio-v jl di^Ai ji ^jl "1 V < nt r«^JjJ (j-uLlJI j>>tj (j? VI i^llLlJI IjLA 




(J-njv <jra£j Laju^j .^i^LjjJlIL tiJLjijoVI ^yJS 4jlr La <JJ9i (^^Wj^ J > n" < m a 
^Ij^l ^^^ (2r^*LjJ^LJ 2LxJa_iitJLa 4jL*-Iu-u1 (_ T l£. <J^*f ' l - 3Ub O^- 3 '«5J-JjJd)> J->£ -* 

CjJuIaj CjIjLoodJ ^j-jO 4JLaL-u LajA.lr.ri, 4 < jlj-fl^M ^a ^ Y£ JLx£. SjL^JI ( jmVj^j!\ 

jljJa^fl (j_a Sjj*JJ L-oL*jJ1 ji£l ?«-i^lj jjtj ^jic I^JlS tjcy?^^ o-* (jl"< ; *- <'tj 

<•£! tjJL-jJl J , r, ci ^>J 1 Lj^L>- ^j^a 4 jl^ jp (^& Aj_LdOj_aj^S JjS £)^a (jl **i V mii 

- "V 
^1 tilLS L$JL «2LLalaJI» CjI m 7JI cJSj-CJ *(^J J^ U-* SjL^lj 4-i 



uU 



j-jaVI (Jjl (j^J »j j * tntl ^-jLJI (_yiLlj ^j-* J-^f jT CjIjIj^u 4uum L^fB (Jj£Lj 
Jl^ft_cl» Cf^ °\ ^ ' "* 1 o r < u t ~r n (jl— i Lxjj 4jI ^j- 4 t3^ ^ J— ^L^ ujL-IjI 



^jl e-fljLuaj Jl5-A .(>mJl (jjJ dr^*J W*^JJ -*JLJ*I3 a! tUll ^i^-^-f a! J V" tu\ 
JU j-^lj cr^bj J-^ ' .'J "^ ^^J ii-j-aj-jJI j^Li: Jj_^dVLi JoL-ujl 

ajl-c ( j^c £jLj O^y^ JjL_*i (ji tj-^ J^ ^ 2L_5_j_a_>J1 DJubj (»1 <<i <T1 ^j.* 




f^iJI Ijufc qA 4-ojIj JoLiJjl 4Ja}Lc J^->-j j^aLa JiiniLi ^"< -> ~°\ t^LJloj 
iAAJLt£. J^-JJ 3ju>JI qjhmhIj oJJJI jlj^Vl :4-rt>>\j JoLujI 43>Ll tiiLirfk <jt 

j->£-> £jj (jja 4ij^L oIm-w a^jjJ (jjJJl -ilj-s^l i^LlJL^ ijxL>Jll jjJlJj 

4 jlf J-uast-j m£Jl)I 4 < « n \ ^rLdLjjJI ((^-^» (^yic I j 1 < r> ^- j I j-tSu Sj^Ljljo I ^j'j 

. 6 j \ < n ^ CtLuAJ (jjj^Sj ^j-l (J^ ' 4jj-u 4 j r (i (j j^>-l ^>-J ijAJwj irn ^jl /cAJLlc 
^fli a 4jL^ (jja ^^ ^^J JL-S-fl 4 ji"< 1,1 4 j n.'i-^JI 4^cjJ1 (^jj JL>.jJI (jru Lit 
^jJL (JUL*! 4__iju-4-3» 4 j en i j 31jw-«l \y t -wl <rij <j1 ^ <t>, t <r «->-j-J 4JLj^Io CjLu_au 

IjIj-^Ij i*!^^,-*^ (^f Ijjj^*j ^jV j!, v »" t ill ^^lc IjIj^I t_flj-ju L t - j . <i ., „> . (j-^JJ 

CjIm -v UfcjJ 4_^LUI 4_LdJlj jjl J (jja 4JL>L CjI m ^ U, \ \f (jJjVl 4-l^oJI 
(j-L>«Jl litf-I f>^-J-^^ O' J^ ^ LOi9 * 4Jol mijH dji^j LoLoj (j-u^I j^o^/lj »3jj irtl 
(jl J<-L-5j J-Aj .3Jlj>JI (j^il— «-jJI ^j-A 4jULI (^ ^^-^J' Cy* J ' J ' " ^J^f dJL»«J 

tj^lj^. tiiLiA jj?j *2ljUL1 ^ya urjjujl cjJIj^ 4 j , M n 4jIj^U JjL^ Sjl^JI (j^L*JI 

.4jir>V Mitl ^yfl tJjLiUl x_d L^JuLj j^fll^y 4 jo ft^M ^yS ^jl urn CjLuj>- Sj mi f 
t(j;jL^f 3jjj$ j_l^LLc edLlib (jl V] n t Mii><l 4 j t (-> V mi II ^jJS JLxIj j inif j IjlAj 
'^tU"" j^uaLLaJI oJLA J^ <jl Lialj^ 11l^ "r >l I jjj . Ij irVfr j mi r Lui L4LJ 
tiJUub <jj£j JL_fl 4Jl rl iii Mil ^JJ I JUk ^Jtj j . .. iCjLL-L^Jl ^ MjU^a IjJUA 




i itu f °i £jufcj * 4jj mi ill '"" j "+ *- ~"" *_ a ac.L<j <_ 3 j3 Pj-*-^ lA^ 4-)l o m<i ^ 

»4ji^ V Mitl ^Ja jjJIuju t"iU*3 jJ 1 g K ! j t4oJt;uJLaJI 

JL^-Ij « 4 j i ^ V mi (j4^>J» L y*\ ^ "nil LlS^j—*—) (jl K^ i>t ,0 (jj)S J < " (U SljJ^) I < m ! I 
(sJLc j^jS ^" ^> 4j1 j^jS ^JSLaj (jl cJiJe-tjuJi (j-a tl)J~ (*^ ^ C*"^* **"" ° ' " ° ^» C^V 
(j-LL>. ilalrt ml ^^l^. ^jjfcljl^l J-a-O (jl CjJL^J JL3 t JUJL>J1 fLfc-JoJl J^".»t I 
S^1qUk.U (J-^e-Iuj ' , *J L^J? *i i ii U (_yi^- (J-^ ^**' J'^ ^" '"' C - J *-^^ JL^-I (j J 

^jj>*\ Cj\ m *w 4j^Ij jl (jl m -w 4_jj9 J^JJ 1 <jf> ^*JJ J-^ (j-JL^I 1 <jlo ^» (JLj 
LiJliA (j>£i V ^JL-a (j! ^1 (j^l C^jL^I ^J- 3 ^ J^ *> 4 J *** S-^H ^ £>> t>° 

4_uljj '" J'""**" "'.* (j 1 1" j I a j*^ (J in it! &\ i ii ir " t t-ji Vi iVl 4_i_ujLc-4 (j_«o BjulJa 
I n If (jj^j in S t-dJli JjL_fl ^^l^. SjJL-oJI ^-AJu^l ^jJ (jL^ ^i cH-^ *4 m « * 

4_JL>* J^ (^3-fl jj^^-ll tj^w^l JL»_J 1 JL>-Ij (J^t ^jl in o "^ ^j^l (j^>- (J^ ^J^"- * a 
t JL>-1 jjf ^j^i 4jL^Jl11 (jJS 1 iiil^ JlS Lul Ii Tim t« LLxj>J1» (j^>JI JLiJ L^Jua 

(jyS L^J— ^ CHOJ J^ — '*"* ' r -19— ^"J t_fll <"' " Si (jl 4 iii rt i C-Jb^JI (jjS it y 1 1 ii 
(jjSLi (jl jjA LaLoJ i Ij ti r"^!-*-!! (j-^ fj-> (^,-5 aJ Vmij (jl ^j\ <l^ j-xal 4_j-uait-JuJ 1 
CjI $ fli 4jLcj ^Ja ^^ "i t j i l">^ (jjJL*_>- Jj^2ll (Jl nUl m^u3jj 1 <t 1 if . Luljj 
. AJk^OJ »j<j a^L««. (jJ^ijLqr*iJ (JLiisVI (jl JU>o La (jLc^-jLu t3jj-dJI fjja CjLdjl^ 
J^a 4£aj^l 4jLc^JLs :j mi Jl JU£- CjJutJ 4 i,m <?\ ^a^l (jf iJL^JJLl 4 i ni (j-«o^ 
*\$ °i (jl t< ^ i -*■ C (j-«J • **JJ 4-j-a-<a-5e_*Iujl ^j-a ^ j t" (jl (jS^J '.^ 1 1 iiLjuLI 9$^\ 

\ya 4_jj^Lj 4^£Lj_o_%^<3 (-dllA (jL^ * L^jI n mi ^^ JL£.Luu 4J1 jJt-iJ 4jj U* 4 ^ L^jI 
iCjLuljjJI qjh C<~ t j'tl (^^liJl 5jljJU>J( wjLojlJI (j£, Ijij-^ &! ' " ^ '^ (j^>JL«JLl 
^L) (jryfcJL^ rf\^lt 'w 4JjL3t^a ^yJj a^jMqX (J^?^ ?5^ <*-JjL=tj« ( j£, IjJ^3*_jJ3 
<^^i 4— «JI (j-*ii>-l *?e-5tlj ljuk (jl Ij, V >JJ '^Jj ^ (*^^— ^j-* ^ J^ r D^-* ^^ 



<_(.,« id 




CjI_£.jJJI ^yxAitLJ fj\ JJLjj i4JSJjLd^O ^j^J» * 1 ^J ^ lj_cu-*Ju1 4 *M r n 3_>l_C 
aA^jJ ri*1 ji in *»-"T JjL <i t^ (j ( (i "*.! (JS. oij I JUfe (jl jJ-JJ t4_tl£. rtJb l_A IjJ^&J 

^j^I c- il <iKjj . (((^al V mi^?1 (jo Lo oL^^LaJI 4 jlr La ^ < m ->oj ^m a't V 

(Jj-oj (j^£- A^J^LaJtJ f^^^JT" '*""* (j- 4 4 ijl^ 7^-i Llj LuaLil tmj^JI jj\ mi"< ha Qy mjjj 

4 j l"j 1 1 ^jLj Jj^JLaJj LoJ <r j»>fl^LJ ^L_t— oj j "< Si Log ^ r ^jjJ^SLj <jij <m(>JI 
«L^j^-La ^j^a c_ajL>> (j^* n 4-Tfrj"i i ^ojjj t ^n ^ *"i t j i ]n ^a j \ t**n 2f *^j^>- 4-t.ui i^ll 
(3>llajl 4_j_3 O^t \-& ^J j"'^ 4-JjJa-aJI 4nn> nitl t-dljjlJ9 <4jjdl^J1 ^"jLfcj 

^SjijJULjO CjI^jLl* JLftJ iLjjJ-J UJ^J ' "j *( -3 JLl1I Jj-^JI (JL-uulV (JjjUDL^ jj^ 1 ^' L7^ 

^jJL 2Lbj[^jla Cxllb 4_jjjJl1! 4JuJL>J1 djubj •(j^^i Wjj^J ^A^' ^**^ ^^^J^P* 
jj-a l_ajj-fl ( jjL^jLa ^^^ ^iii <iiTI aJLjlJI i^jL^L^ ^j^ j "%. jL^ *j hi j Tl jlIa 

^JLcJ LaLc ^ Mir 4jljjL» _ I AJ« t t La ^1 _ I j lo fj\ * i U" < nj 4Jlj — j-^-uul ^H'J' 

ol£ liLfl .2LiiJI j? J«JI t>a Lry>JL£ ^^.,. nil Jkl>3^l *V£a 4 jlr oi^-" L* 

4-L4jj>JI)> fLjl tJ-« <— SjJLajJ! J^ USj U"< a O^^ £y* 1^^- 1 fljfl L*jj i4 mi AJlII j-uJ 
L^J ^ j j » ^** 4_j-uait_*iJ I CjLLl^JI ^jf SbL^JLll ^3 t." < >" JL^ \jt £>^j * «4_ucLqJ1>. VI 
(J^Jjjej>J! (]>LaaIjJL1 JjT t>^J J-a^ t4_»_3^La ^J-C. ^j^l Ttjfl^LoJ J^Lpjl 43^La 




t* d A J ^ J t^-joLoJl (jlj-La (jjlj *fc-> (*-Aj t4 j mi < 11 >■ "ill (^pal^-^aVI (JSJ -si, 1 ■" 1 11I 
CjUjui^y^ i^yLq-j J I ^H^-13- CiX) Sjlj^JI wLjJjj ^^ J-^' lLsLIuj a^jJU^ i4JLj-l*3 

(neural crest Lr j-ua_*J! l-AjjlJI ^^ n 1 4t <MI ^js L}L>JI ^ 3 'j «■* 4-c.ya^a 

J^LlIl ^JL*JL*-uJ Luajl L^K (j^J . 3jj_UI jjfc tcJLI ^j-a (j^-t^a £^>. 1 fl) a . * <i " < «j 
. Ij u S (j^LjjJI 4 > i"n 3_}Lo 6JL&J i ^jj^-a-Lu jji^j-J ^ q 1 uj (^ JJI 4 m rti ^ m rt « T 1 

^jjd <^i V*nl JL9 ^JuL>^l J ts\%\\ fj\ ^1\ ^jL>.l£ <jwLx^q c-ubjuj . 4j_}jj_l1I p-l^oJVI 

^^aj! 4^.^-t* ro^JjJ ^^1 -*|>"1 : *l>^^ ^^ Lr^ -*>^ J"**- 3 *-* Cr^ J-"-^ 3 ? (**-* 
^3 4 U mi t ^jj <i*M>jj|j_u 4_jaj)fo t a ^jx: ?t_IuJ <L_i]LtJI ^paj'ifl ^Cj^lm o^-Ij (<LjJLc 
4_jJL_^joiUl ** j '^ "* '"" Mj - 4 <il**< ^ill 4i"i a z I ^j-jO j j"<S TLj ^« fl (_yjGj iSj^UI 

L*^ o>^ 3« .V . l lj 2Q«J1 g-I^Vl ^ *oI\h?JIj c_JUa]l ^ L*_£ <LaU3 

^3 riLal j V" tt t\ J^ 1 nj j-dt I JLA (ji .'J 1 ^-'^ x^iLlXi < njh^JlJI jl « Vi i n a J-^ej ,-XiSj 

(O^jjJ oL5t_tLj-« f ^ 1 U> " (_iuLiaijJl CjU^LcJ ^l^t a j . cliLt-uaJe-coJl (j\j j j<i ^ La 
*ijj^ ^-^ Lj>iaia OJ^? Ujjjj»I IjlAj *((4j inV Mill CjL£^L*JI (^ Sjji-w CiljL^a)) 

^jS| ^jA-tjjj^j 1 «TI 0^9 «4 j tn V ("ill ^y-tn jS j^l^o LusjI (j^j t(j-u^^ j "■" 




j^i (j-A-jjjj^jinTI ^ya ^-^^ j-^- ^^ *^*Ljj" m<* -*>^l l^^ o^ l-*jj ** JJ ^ JJ *^ 

j^jLjcj jlj-flf l*JLLAj ♦ jL^JI I Jl^j Lul inr jj£j jl Ju>. ^J lLUJ 4j J-t-^aj <jj 

obsessive-compvlsive ^^uIj-l^JI jl-4-iii ^*ljU,ul ^uLj l-3jjlj 2u_^j-jo 2L!L». 
^j-a 1 j < >> a 4. j ^jl_j A^-Jualj— c\ £ja < nj (i Vi II (jj * jW" <nj 3jLc (^-Aj (disorder 

jlj^l (-Jl-lLJI £yi jJ*. s $\ L_S^iaJi Ju£. l*J1_LAj .^-AJlLc (JH^JL? J '-"^ dtljj)"t mi 4 

up .^IjjlJI gjJLi.1 <±^* (l^J ^1) J* ,LU*J1 L^> ^1 ^jLoiUill 

fiUlJs (^LLIuj jCjuj 1 <n «!l (^^ Cj^^^J j mil ^^cal <^"fll ojLcl 7t i\ j LiJIjj^jjl 
-jjjJ&I ^j 3 t j ^ m a 3jj-L<aj (j-UJudl jl^V! <J^>»-) (j I (jr^*" * J ""j i^LlIojIj 

- O^J' Ch° J^H-^^ Cr^ - ' Cr* L^jjuaJL *-flJ « < U ni < o JLjlJ)) Jj-t^ ^r^- '^^L? iC ^'^ 
j-u-CJ I <;LLaj^? ^-a-1^3 Jl^ i^^jxl dtl <iKj ^Jb (^/\j>JI 4jljL» Ju£. ^j"t" jj <j-a p^j 
^ ^jLitrJI OP 3 ^J-^' ^-/'^ Ol^ nU ^ JL>JI (j^k Lo^j >4 mi n't (jroJl (>& 

a^jjl! (jjSLi jlj^a^l *^A ^Lfl iciilJJ 4_?6l-lIJj 'U^>^' (J^JLJij l-sL1jI_ Ij mi *\jk 

6^ ^^3^' J^-^- cr^ ti^' >^a^l ^dry>JjL> J ' "^ J^^ <>* j—^5 4 j ^ i 

'(!■** j ^ '^ ^ ">f5^? 0' (J^-^^ ^J i^ jLV cr-^l J-^? -^^j^^^ ^^J-^i t^-jjjjjj Mill 

t<U < "j-jJLI ^jrtV Mill d^o >-^' ^^-^ ijr^! (J^J^ j n a (jj^j (ji Jl <i"< ~»»l ^-jjls -^3iJ 

.Ji-jJI jl ^.j It'll jt c3>*^^ i^ (j-uJu>JI jl£ La Ll 




,3^1 ij-A <^±fi 4-ui j <i\^ sjUj (j\^^i^ji mil ^ji tiiij ^j.^ j-^*La ^j ?t 



I I < .(.rjj 



i3j_i*ju3 CjLo-J (Jjuj ^JS 4-i^jJIj ^ 11 Mill (j\j dLuj-C uLdLujI <Lua ^M_j_<o l£]Ljl&j 
i_ii^5 f*jf l£>^' ^J-* J-« " ' ^ iJ - ->l>^" O^ L?r& ±^>J *fj^' (jJl cW'j 

4^jii 2LX.JJI ^i ^ ^j3 suiiai *llaii ^u oi - ajL>Ji *j^i *ij«m,vb 

Ijjfe a4-ajj <jl <jjJL3tj I^JL^ (j(^ *frl"i nil! (^ (*J-^t £>-* ^^dj^ Cr^l -^J-^l *AjJb 

t>* -4>i' J^-^jV ^^ ^>-^'j *6 L - S 9> : ^hi>^l t>» t 11 -^ ctHHl) J '"^ 

J^^j ^j^Vl (jV i^HjL^SLJuJI ^ (jrdj-tuijVl jlj^l ^ jll (jJl (jLfljjjjpl! 
jtjJLl Jj^J **J^ *Cr^^Wj O^J-4i>-*^ 44jl Mid (J^i-I CjL^Lo-i^ ^ n" <i j J i n -*J I 

jlj-aV SLSj^-Ls f^_uJj .^Jll ^J ^I^jJLu^JlII jl>.Ij <_p-II Cj|j_Li]| ^ 4-lii^LJLI 

(jja j j it j ^jLj 4_iJ9 dry^Jj^ j mi tl CjUKp mi a j j j t *i » j W*< i nj LL«o JL^.Ijil (j I 
^o <n"t ^1 4jJlc.V|j 4jjJ^I ^^^ 4j? ^^A 4 Sjrt-sflj Jj t 4_pljLJLll <GljLc 

^pJI SLjl^VIj <j^jV| ^ L^>-£ oL-^ljjJl J^ ^ j «hj L^ 4_^-iJI 

^^ ^^ea^jJI S^Lc ^^jfcLiaj SjLj ^^^Aj t4_^£L>JI CjI Mill *-^o 4JjLSJLL cJljJjJI 




J o-uij (ji 0^*^ ' rtjittl Cjj-11 (jl VI * 1-J-C.V Ljjj-oj ■* \ t s\ \ aLJSj Vl j^j^j ^jUI 

jlj^aVl (j\ duuM i ^jj mi r 4.1 j to 4_33j^jI1 jj-a^I ^ JJi jJaj .^jLla^t 4j 
^j£uj-«j itl'ty dill tillj (^ LftJ - ^jrt-uu^-llj iJS^-^*-^*^' - tJj-^lj tJrJJtJSJLUI 
CjL-Jj-Tt, r«i-tft Laj o r ^-^Jjll — iLiLdJI jljf "uVi CjVL^j 4_Ajj_aJI CjLLbJt 

(Mr Fit trial <-c-ft j .7<, « n a jl < «■, a r<j<iM< 4j>^j clILl&j .dJU j Jj^-a ui^ uW 

t^l^cf lino 4lJo jLLSf <Lt » mj (jja -i'j^Vl ^ LoJ? TO ^ 4JLv C«»jjj >"'J>> 
^J^J oJ^Jlj *lj^ <j rtrt ^' « JjL> " ' "^ («-ft?^ (Ji^l ->l>-^" U^ ^^i 

(jjj L-uLiuj? ^t^j^ o^rt VUI Jjj."( Mit^^Jl ^jj jIj^VI (2n^ SjuIjJI cjLjJbjJI 
^L.«.;H jiic jl^$j V o^ ob - 4-4-i-uJ ^JLcf ^j- 3 ^ u^*-^' J^^P' <L>* ^^' 

(JjIjj (jJJ L*.j <±-y ^JJ*- 1 O' c? " V 1 ' - ^ ^ taJLA Lr^f X^ * cILIjlI 4-j1 mi a Jo_4-j mJI 
(_>iauL>- cA^" c3 -Q " J S? O' j' ' I inn Via (Jj^" m.i1j-SJ1 OJ^ 0*-^ * Q^ ^' Q^>J Jl 

. J^ JSU lj^*S dljLC. fjUtJ Vlj 



• • 




^V* 1 L^Lh*- O^^ 1 (jr^ ^h4aJ* 4-i^jjll ^ O^W^ l£^ J*« l^ 3 *J>^ 

r-litjaj (_y^ L^j?** 1 Mill **«>** c_jjLSj Loj ' '^ A^' ^ p j A^l^» aT ^^ LJ^ji^Sj'm '"^ 
IjJLJcjj (jl JL*Il>.1 1 i>ijl -iljj * JLst^**' '"t^SJI (jjJ^- f^L^J^J CijJf -^JL^ 4-*-*-"^ 

(_p»l n V 11 (jl 4_JL_j_Ja_j>J I j «(j^ i(i<1 '>^l Lr^ '*■*-* (j 1 * ' ^ JL9 **i- J LU (_yJ3 (j^-VJ' 

^jS «i" ( i m l_ul_5 iC^s^JI J^^ ^ " 3 .'"!"• (33^ tfju^, dyy^ JL^ J* "^ ^j)**' « <■ ^ J j ** < «"i 

c(°) -f 

^jJll J J t **' Jlj * ^ K *0 j^£,| Q "( "W 2 j JL-UO^U ^"L^-> ' jj '"-^' cliuj "i lull * v j * 

^j-j < ii <\ jlj '^ ^J ^ ^>l 4_ j_<_uJJLj ^ j <- * i **' "^ V^ ^ " ,'**J rt c ~ i - i 'jj 4_uu—ijj 

1 JUk Jjfc .4 < i>>L>Jl SjjJill 7-Lit^ot ^ 1^ j "i< J^l (JI^JMJ 2U1... "tl Jj^aJI 

Ljjjl iiiW (jt (J ri ttl *_a j ^ " j La^a 4j| < ^ • * <• — <* j^ja j(Lfl : L_u^>> < <i tuTl J^ J(1 
(^ < " « i "> JL^ 4J? (jrLc- «^j»^ttl (j-u-^Jj 4_jj1_ j_o_ lSLJI SjULI J^ ^-UcJ t-UJLu_ll,l 

^J llN ^ 1 1 ^U^Jj iL_-tjlj-jJl (^yfl 4j ^y^LisJI 4jl^9^J 




4^jj (J^jjSLj V 4_jJL*J1 i—oi^JLl (-jLat-t^I jljJaVlj *C*3j~iJI J JO^ jL * £ - Lr^ - ** 

tLtiLsju! J!si ^-3 t^jl^jl a4^Lh-j (JjAslh*-^ ^aj . *,LiL>JI *__u*j>oj <*^>^ 

jj^SJi ^4 j*u-u Vl ^^ 3Jjh^jJLI Jjj^JI (_£l IjJJ^jbj (jl Ijj QJ3 * J ^>" ' "J * VLdW 
aSt» TlIi 4jj^t f »» Cr JL_i 1 g j o miJ jj^l l4^^LujJ 4jL-3j tA~\ q\ d-LJj ij^La-x-uJU 

LjajJ 4£^J_i_u (jl (JJ 4 <jLu_1J JjJ-t-J (_gj7L i ii (jyb ^Jplol llVll lL>jL 3 fcJ (ji ( j r l £ ' J ' ^ t ~ *J 

: Lu^-23 4 i ji rt ^ i^-oJl j^-iii_JI j < r lL)JL?u 4j1 jJLju 4_jUs kLbLu^VLjj v j j i-U 
lIj(j^j£jJl) ■ **■ ^"' - •■"* SjjlJaJl <Jj LtJuait-JuJ I (jt 4jjl>4L>JI (jr >>LlIi CJ\ j* <a"v ^^ , \t*jA 
tfjLA JJk— ftj 1 ajJLc CJuj " f ii jl 4JLA (j^o ^t_tJJ LT* 'j'jL; J ' " (j-* 4^JL^C 

. L$jl j 3^-*i-> 3^JhJJ 7UU3J (jl (j^»«J I JUb (jLd i4^JLfi 

^^j »T<J (^J-Jl 4-j^L^'j v VI CjIjL^VI t M<> (-lu.>- JJlJcjj Jj^oJI ^-^ fri_i <a j^^ ! LaL«J 
Ctft i^J JLdJ , * o"l,^IIj JJ^tJ i _ r jl LlolS (j]j LiJjli nt I JJL^J Lj-^jJj^ljJLs t L^J 

■Hi * H. 

L-flLSj]^ Jj * i^ J>U. ^ J^_«j dJ^LJI Jit 4-^cU."i^VI cjlj^tiUUl o' ^Ui 







j_oj_ 



4^o j fci r a ^)i < m r n ) f.\ **< Mill < jy £ (j-U-tliSLa jl^_flVI ^oju Jju^o CjLll^j iU^JX, 

i Jl j >f 4jMj 4JLL o^j-^i' o-* ' d :* J^>N J-k ^jJ^Vjjfc 3JLjLc cdllA^ 

Monoamine) f ^j^VI ^L^t I j in *Cj.a I m ^ u <\ mm (j^l ^^-ujj-aj^^ ^ 
j-A (>HH^> J '"^ l^- =s -* l^ Jjj "■ * t t>^oVl ^jU>-I j i m *\j-aj .(oxidase A 

J^J^ *V>* O^ 'J-IH-Z ^-^ L^l J *" ^ (>*J -l£>^ 4- uLi -o-i-^ ^3-*$ 
JUj3 (j^^Jj^ J "in 4 t in flu 5jl " t a ^-J-C 4_x_j_a^j£ »l j o j> A^JJU (j^J'^-^J-^' 

^j}\ *j- ^t%tl dJUfc (jLfl i4jl JLJJ * l<-^- (Jj-ILj-ja (j it flj VI («<AJ^>JI tj^"» L/^«J' 

• aLJI (^Ij^VI cdjlinil ^ Ijl^ }Lii£ VI ^jJj ^1 clry»Vl ^L^f ju^^ 

(j^*J Lr^' 4JJLt>J,l (jj>^M ^o JjJlxJI cdLLAj .^_a » I j <t j^ 4JLuuo djLpx.1 4J Jl>- 
tQrUjJJ^ j .nil Mjt *3JL^I^]I 4-ui jo j<fl 3_iULl dJLA (jrU 4^>Lc cdLLk oj^ O^ Uj 
^JjljJaJI ( jja JjJlxJI J)J^ f-<£ L^JJ^ dJLAj . 4-jjuaie-JaJ I ^^ 3j^U^TI CjL^Mj>-VI^ 
4 j -wjl^Jl dilj^uLiij ftl\ (j£ U^J^SJ J '" ^ 4_AjiiiJLa U^j < m *ar" i nl (^tJl 4 dll ^U 
^j r> t j I ^jJj^VI i j-a 4-j^-oI in"w jA^I jl^JaVI (jiutJj *4_j-cl <\"t -wVI cliljLiVI (JfLo 
Cj^LcL^j fjji 4_aLLo :CjL1j_jJ1j CjI m ^tl »-Slj j-A IjUfej . 4_uvjL^JI CjIjLJuVI 
(jt c\ o""wVI cJji iiillJa . JL>-ljJI dL>JVI CjI j 4-l,<Cl>„1Lj ' " " h J Ij 1 1 6 'J. 1 I-*H-^ SjLojtjo 
LqjJj ♦Sj^, (jr^" Lj^Lw^-'J LlIj-o^. Ju>>G Ci|jL>-VI ^j-a 4_o^jLi- 4J_^uL_u (j-aAJ (J-* 1 ^ 

. Cljj 1 I II II iJLgJ < /J7*" m"m Ludjl *-*Jlj < T ' fcilTT*^ 




NX £^*^£ | ' ' 



*l'*lt 



L-. tlSJIj tjUj) mil >i,\ V"< in" (j"J* a ' A ^tl*A *^ «J »Utl 

kJLIj <Cj1 *a_ l^j t — >L-H ?*^'J * ^" J *Wj %— 111 

^1 V" inj ^jj-jOj^^JI j' j 7* J *r<-djl mi a) Jj t ill" 

t Jij^ " \\\ 3Li-u3_4 Jj-« SjGjJLI 4jjlJLjJL) ^^^ "ill 

ij ii mi *»■ "IT 3jL_iia_a 4_Il_Sj ^jb ^cLLll j* fl 7" J 

<^k. Luf VI «*lLca-a oj^ of o^e ^_«Vl djuk 
oKjX-MI ^u a flj * « ^ JiVl 

^ * j . LLa! Lg-flJ V"< ml ^j^\ CjI j >^j) iViHj 

«4j"w^Jj iS"I1 SLpJI (_yJ3 I (j " m — c J^-fl 4 — uia — j — Jl 

,juk ^Ijj ciJjJii u^ o*< LU Jj ^ -aT VJ I c^j<^ 1 ^^j*j1 




;yjaujj ^j-d jU SjULjO £yt 4_*_La_3 ^ j <i nVi 4JjLjt-o (Jj-stJuJ . 4_j_l^i_>JL I 4-juoj^jJI 
JjijSLj LcJjJ * JuiJI (J-*xJl I JU$J M^i-4-^ I* j<"i JjLflj (j I 1 <j (^ j (l£1I jj JyU **u Lo-jJB 

.^jnini 1 nf 1 (JjlstJ ^jVI y-jK|o in m£ji jjl ->jl »j)\j< n\a j-jj cl^t-uo ^^JS J^dJiJI 

.«S4l i.< i,i I ^1 . 4-)j,t-L^> j-a jt I ^^ o^J 
^j-a tJM)Sj »" *fo1 niH ^jj^jIjJ ^jj-1^- ^ o"< 1 1 L*£ 4 j 1r J..<Cl.<j (JILqj j-±£- 0^3 

. 1 ^ mi til 4 irn^-jJl (Ji^l-i (j^ l-!i^>.j— o I Jufc Jj i/->1 rt*Ji1 pl^ia U>^f U' 0^ ^^ 

j_aVI tilnn ^ 4JLSL1JLI (J^>-Jj (3 J '"tl JjS mi Til I jjl ^-i^- .^jLj-uj^U Ij^Luxa Lo^Jfi 
Oj^lbj S 4 K mi (jyi^- J tn "tej ^jl (»J-^ (^^j < nj^*^ tjU mjl (j^>- 4n mi"^1 ^jJI 

JS ^jf jo ^. L A„\ "fT 4 >■ j T t^tl 4jU>- 2I ^--u jjftLikjL^a j nr ) (j^£- UJj "1 ^1 JL^ 

^-Luoj iOliL>J) jl *lj^>- VI (j-«a 5 n U" ; ^ 4 ! mi! mi ^a Ci.-i'm^o jl^ 4_x>JI diLulSJI 
jjJilt dilj nt i mi ^ 4^tbj^3 Co£.Lij .homeosis *-udj\\ (jjlju ^-lU,^ A l£JJjJ 

JuIj^jj 4_j_ju31jj 4-j-ujJlLA c^jLstjl (^jJJ £^>*jJLj 4_L>^ jtl aIc ^ j . ^ A " t ^jjj ^ t„t I 
(_ylc o\ h Mil Ij .pjjJI 1 JLA j-4 ^gj^>.I jLtJlj aLJjj c1jL^>.j_a ^,-J^ * I JL_J_5_JU 
4_iLJ i UjI J o>^J L*^ cr^ ^*J J^ 1 ^ ^M o' *eUUl c^ 3 ^H .trt^l * (Jri-L^b L^J I 




< ^ , >•* "'a £j_a 5«j ^ a ^a£. jl2u a Jufc ^^aLLjJl CjI h ^ ^a 5j j j S ^ ^J i 7" ° 

(jblojtrtTra (jLlL&JLa ^jLiLxLdjo u-flLfall^Vl I JlA £ys <. t\n\\ ^3 (jlSj . Ifl i n<n 
j-j-C 4juoj j^a VI (Jj\ f^h (j^a^J *4t <^a (^yJI 4 yn i >J, I 4-uajj-^JI jj <i n LaJu£. 

Polnirtllj 2L^LAJI t-^Li (j^ <jlj^»«JU (jl JLA ^j-u-ijjJjj .^rfil^sfl/^aLaVI j,^>Jtlj 
LujIj ?r j i r^jt 4JLt^m (jr 3j-L» JL>-V CjI o jl*j Lfcb5L>. ^Utl (^^1 <aVI 4_ULjj^j 
^jLa t j mi 1 1 \ j (jljJLoll ^jJS La! . l^-^li ?r i <^jt dlj^jK VI JL».V CjL^-Aju (jr Lajuj 
t nj^ LflLu JL>.| e_3j-*_j V 4JLjJaJj Ij->*Lj j-i^l c!*J9j (^^ 1 ,mi m (Jji <i**<U A'-l-C. 

jISLj^ .4-dllie^Q 4_laI CjLljj>J 4-ul j o j\ tl jljIjJji ^^"i mi a ^3 JLc-<a ^ya Qj\T> 
4-j-L^ J£ (jl£j j^aVl JwXjjj ,CjLjJuJI ^ Liiajl ^uLl^j^ L^jl JlSjII ^j-xs ^jj^j 



i-m 1 



(GPS) J^i i^oit ^bJl jSuji ^>> cy ^^ Jj^° c^ c3^-^ >b j . , - <> ^ J^^ 

LjJ>-3 t ^\ mi -> 1 1 £ya ^rtl-^J 1 < ii t s\ \ \ \ (jS Cxj I lLLi L5La » : 3<; 1 j^£ ^i^- 4_La J<r> nr"l 

(jl Lo 4l» <i"m> (^jlll La i^jjuo La? . da-i^ 4j1 JLjJI ^Jt OiJl^La 4^jjl^ ^jf jj^L 
djLA ^3 A£Ljtj-j ^H) CjLUj>JI^ . LaLcj 4-AllL3t^o 4J£Lcu^a oJl^ (jLfl (lLILlA JL->-^j 
^jj] < rt Mt"S"^ LjoJu^l tl.ujl-^. (jLia iJjuoSj .««LaiojJLl Jn_jJLj» CjLuj>> l^jo f nl 4-Ag-^JI 
4_i^ JLj>iJJ I 0Ji.vl CjIjLJujI (■- (, j "< ^ (^^3 «-LO>jJlt IJlA ^>£. <- ( ?e j"i il^ju^j-fl JJL^» 
4-j mi j L^a jl <(4 i\^ 4 jj-v. ^^j^Sj ^jl ^3 ^^jJu!)) j1 « U>.Ll>. ^g m,1^)) : L^Jl n jit" 

J » miJ (j! 1 $±^ ^JUfcj «uSLjjLo^jjI t"tljU^ <<| < ,iImi .US a uLJLlA LqjJj iCjIjLijJ 

M^ jJI c.j^>JI ^jLS iJjLft JL*j>- 4j^Q 4JLuaJLl ^j^aLtJ (^^ La i.ilmiJ 4Ji_fl lLLIj «_*aj 
. J^al£ju 4j^Sj^a ^^ 4 jla-^Jt ^jl jjfe t4jl » j"< i nl (tt t^j 4JI ^ .«^tl jlj^T J-^eJ 
(^V 4_>.L>- V i^LtlLj jaj m ^Jl qjQ 4JLaL^ 4^r Mil ^ mi ->Jt (^^ 4_ii>. (J^ J.$^kj 




juaJI 



C < I ri^X. 



ph n^f o-*JJ * ^-^J^-^ O- 4 LaI fllTt (jr^Jl CjI jl—iij^lj Lgj 4-i^LjJl L^jLqjI t xi 
jj£j jl f_yt njg . J-*Jkil ^ 4Ja^uj ^>^**J J-^LuJ L^jV i^^j^ Mutf l oj-aU ^^ jl 

4-j.^L^Vl ^jLJLI ^^tSSJI (>• LU <ebt^j UL ijLualjiII a^UJl 4jL>jJ o^^ 

tCjI^rttnTl <- 1 j i «" <LuL) <^j^ jljjfl ^j-^ ^^-J^- 4-1^^1 CjI^ui>. IjUr lj .(jjjjl^jj »-£ij^l5 
jl 4-aJL-vt jt L-flljJol l^j> ^1 Cj)j m, -kJI J^ I jluj o'jLMf ^'^li (-S^L» LjfcLujJ 

L$JL£L ^^L^ clr^ »^mS olj-ub L^J (gap) genes <(3jJu» ol ii\ ciJU^a -.til.uL^" a 
^3^1^11 ojla ^Mifl" ^1 Pair-rule genes «rlj^j^t - 3jl^I^» tuLu^ l£JLaj *^>.n^H ^a 
(Jj1\ segment-polarity genes ((^^1^11 - .^lUs- .»Vk cjLLl^kj i^jj J.j >oLaj O^ju^ 

jJLual CjLcLLa^ ^^ <Li_Jail ^jjstliJ tc-oljj ^^ t^JlnTt ^ a\ nil CjI.'m >. ^T JJ-JJ 'l^^H*"' 
a 1.11 "*iJl plj^i jj! lLUj J^- 3 U^J^A? O^ ' ^* A i4 oj IrSr 5L>-1 n <^^ 1 juk ^1 
Lg-ilc (^jj3 La (O^J t4^LoJl 4jLj^ ^^ Sj-bLlaJI CjLLi^JI 4^Jlj dOJL>o La J if 




jIlSI m£JL>-] ^jJJ I <i <j mi 1 <ij ^ Llx ^J^-jUOJJJ^ iL^JLj-U^J < r t ( n J (j^' Ml ol £>* 
^j-A 4x.j_o_^e-fi cl gltJl J^>-J »(J^> "' *^ U>-*^ Cr^ ^-^ * »U 4juIjJI oLsLt^^fl 
Cl%jj(^I c1)LLj>- i4_uiAJ a a_<jj^a j^£j 1 Jj^3 * Jtj * f-^ f-'^L?-*' OSH*-*^ *^^*^ *"-" jj**. 

i4jbjjl ^Ij *-fljl» cryu ^jVl CjL1j->H (jf ^yk: j <^" Sj V j^VL-3 .^^LaJb 

c"ir ■ ^V J3 ^ ) <^ tj ,(JjLia£ JUu ^LuaJS ^^Jub aj^^jJ CjI *m yl\ I j>-l V "i a * ^ S U *, 1 1 
tiliAja f£j±] ^^^ t> W^ OJ^? o' (Jr^U jvL ULl^Ij .(j^Jl <uk. j-if 

4^j-.4jaE-ja <r < n ut,"<^l ) ^AV aLx. ^yS . Ll! 4JJ" V a 4_iJIj SLjwLflja tiJLtA Cj-Jl^ 
Sj-S^ <(j^IJl ^j-a ^ '"^** <(5^an]l)> l^j, lit L4IS L^jT ti-Uj i«-uDjJLl JUJL^cIl! CjLLu>J1 

iJS (.jl^j »fj '*^^W ^ 4_^>L-c V Iju* (jf j^aVl Jj! ^ Ijl»j .(homeobox) 

.(jjijl—dJI ^Jl j V\ iTLj 7-l^juaJLl ^j-a j-j— >J| 4 ino >a j-x-t^j » j lV< < n t 2 I i A Ij 




Uf 

•l£>^ ^^l^ i ll*" ' '' 1 
S-5^>. (*J-j (_y3 ' *^ * j i$J > o r m J-La ijjjj— >-l jujusj-a JuJl_->o OLlj_>- £j£. LLot-Jl 



(JjJ 4 o Mi l «-Jj-ij>J J-J-«J LiJL_LA <jL£ .<j-ujLJ9 4j Ju-oIj ^^^i (Jl ^ Llaj 

^d Cxjj Jl_*2_£ icillj (jr^ 1 J^*^ j <r> "'^J f*^J 'f-^J-^ 3j jL ^ jUS - ^*-Mj <J*^\ «MI 

.4jL^J| j0£. JjjJI Cj| m-kj 4jIjuJI 
JjLaJL Jju j-^*3 ' w ^<j Uj L-t^C lj-af 4jIjJl!1 _ jlAJI JjUj e^Lll^l tj\£ 

JjL«j O-il^ jLoII dtl n>- (jl j-^3 t ^*J- 3 J j0 ^^J-*^^ (Jajej Lo Lol .4 nirt i J iujJI 

£jMj (j^a J^ ^ JjVl crj^JI 1 aUj JjUj «cjV)> ^ o mi j (^JJl i4 4 <1 oil 

£jA (J$ LT^ ** '"^'* ^(jr^^ (J. 'ii * Dl^ Blj ((Al )) ^ I <M jLflJi (^ uLj4JLA 

4 t , ,.") ^fU>J L^jjJ plj'inTLfl :5j^>.^jq olJ9>Ll^t L*JLlA (jl ^ <_u; Vj 

(.'nnjl 4-Cj-o ^r a J£ ^j^a ^nJL^JI e-i^IaJI JLtC 4 j *^Lusj ^juiS^A OLu> 4 im^ 
(jf VI . 4^j-jaJt^a J^ ^^ ^J^J^ ^ ^rtl'V a CjLLl>. cdLlAj tujLjjJI JU£. Sjjjx^o 
^^_L*aJI ( _ r a ajj ^l^ JU£. (Jj_5jlJIj ( Jimr ^-^J J^ * .* ' ^ ' ^ \* (J 'J 4j\ i*ii*iTI 
«M<mi" cdLlA ^jl^j ,4xxVl *:ULl £js 41*3 .Urt* 3 ! 4-l3JL^» Jl*3 4j? 4^-jJlI dj^a JjV 
1 a j *3j . Lftj^ol (^ J-J^J J^ 4-ji_Lit_<_o 4_ajl tnc 4-*j ^)Lj jLoIi£.Ij tjL**i" iVI £l^Jj 
I ^ < ^ "q j J^ 4JLJ9 ijUj*w jfl dJL^j Sj^a (Jj^> ;» *i "i I a, \ *r 4jI cl olt il JL^-1 dj^JlIj 




*JL. ^j "1 in a cr^ 1, O" 56 ^ *(o^ Cp™ 3 ") (< ^- cu ^' *>Jl-& ^jS iJil 1I1 " ^1 x-Al» 4-iLj 
(jj£jJb CjLcj.cjae.xa <U hMLj (4^JJl! j mh!I jlj^Lfi :^jr (>>fl LjLjJ VI I' <"t 4-LxVI 

(j;j^Vlj 4jjf>la^ L*a1juJ OW^y 1^6-J u^j "'L^« o^^ <-^L^ cluL£ 

l_iLjl!1 «^o ljJj " mi 4 ' *t- ■ ^j-a LjjwLjkj JL3 Lul (jr A Ajj^U^TI AJVjJIj . A-JLoX. 
OV* ^^ix Juj-J Lq JJLa 4 t <>)U (U<n t>_LJLllJ 1 ^ "■ * ** 4_£j^iaJI aJ.-'V" mj fj\S 

^£ (T ( f^ a (_yjJI £y\ ) t nil ^j-fl J^_djJi dJLA (J^ jjf 3l_Jt^ j $\r> JL^ AjI j^b ^lo «T1 
(^Ijkj .jmi A\ l\jJ2\j 4ijU 4^M_c I4J iA-^LUI ujLjJ CjIm-w ^^lx. jLi J^_c 

4j*-j ^^ i«pLo 4J Jj^>-)> (j^LiI (-^is (J-i£ <»"! 3JljJl>J1 CjLu^JI jya 4Lol^ 

cjLl^>J1 ^j^o (2?^- jLJ ' 0"^"jj *-^*-^ u' u *' L - ^j-*- 1 Cy*-*3 "t^. ^>c"<5L<t i^^sLi. 

EMX (((jjiSLcjlj)) TYj \) OTX b^uCjjI)) 1 o ^ jLiJI «_fl «_Ll^d ^^ jjj Lo^J 

j^_«j ^\JLj>J Lj^-Sj 4i5L^a cjlJajl^a ^j^lSLiu <.j-±& jl>. ^J * L*-Ao *(^j ^ ) 

4-ilx, <jp-k' (jy>- dJLubj .i^LDI 4_jLjJ ^^St jj^I^il (— Sj^s o^ 1 ^ Cr^ I ^j*r, 




^ (j;jj_^ll lA^JI JjUj 4j? cdlj-ii Jg .nil <jjaj t 4_»LjJLJI ^ (jr}-cV! » '< ^ 

(^i^ 3 * "\j ^-*J .Pax-6 C\ -jjji^Lj) u^>- ^L-» l — ^ny ( -'d~*- : j^*^ cA^-1 j-lt-o 
^1^ cjL*joJj jj-SB-a j-cojJIj c_ iLjJJUs :^ mi jtl (jr^. iLaj-uaJu 3 * "\j u^j **N 

(_ 7 £ SjjjjJI 4 j i"ij La f^aJ ^>^ (iH^S ^^ 4.,t, < ^3 j ^j t^n in^tl ^L-iJ 4-ajj^J (j^J 
^lJ ( j^ , mj't <—tl m_>JLj (j* hiiWia IjJ I j La j mm! I J c_»Lj Jl! |j . jJ^-juoSJ I ^ mtt I 

. Jjfcju La-J <La_ul>j 3jL>^ *■£-*' 

La) aj-u_>JI < M^ ^-U <— fl^Ll>.Vl <j fijdiLi ^J& ^jLa^-a (jl m*w c_»L»jJI ^Ja JL>-jJ 

j-2*-2\j (-JlL>J| £yA \f.j->- yr I t rfVt Lj^L>J! Jt -r j 4_Ic j J t J 1 4lir 4_j| ^ it <1 1 

JLlC LuaJl (jl^a^K^ja 1 n $ \] \-ujJai JlSJJJ £y*J (lLLjJJ lJLa*- ^j^GLa^a (jLt_i_>. 
^ys-} * y '''• J LaJ i(BMP4j ic_j_A-i J-Aj *1 a-AJi >*1 «(_)-(Aj)) I^_5j^ .^. , i i,i xJ t 

(jlj^ 4jI iiij La-s iTChordin) ^jj^jjJ? j-aj ij-ji-VI ({(^aj)) I^-Sjj j " lO d ^ ^ " 
^ ^/la; l<^i.a; crj^a :c_jL»jJI ^ <LJ3.iljJL LaLaj -iLiaJLl j-ulJUl (jljJLiJI 

<_jl£. j j ditl S^Ln t rtl 1 till I JUk 4j^L_<_u J_»-l JLJtjIj tcd^'i fti a ' ^^- J j « j T 1 
1 fljl tia^ <-ajju ^jJ Lcjjj . d^li (_ r l^- j j f n Tt 2^Lc j^VI JJtjl 1 a mi 4 <tnj 
4^j OiLLfc <j^ ^^ Jj^W (-fl^ju U'r<lj i«£-i5e-a-AJI 4jkjJI ^J^. Cy l£.V» o^ 
<4 n^l mi 4_jJlajJlj 4jj^taJI Cj1_JLlj>JI ^jl c^j^jlJ LLjV i^^i^l j-A Li ?r .ijt,,. i <r> 
(^paj^Ja ^ JiJJJ <Iaj>J Lub lJlSj-jjj . ^\-^^ <M ^ ' Lr^^" Lr^l *^ ' " ^*'N ^ * I j'^j 

^^Lxij (^yJ-JI 2LSjjJoJ1 4"l^^^L«a ^j^a « ^ AYY aLc ^^ 4_3_j^_>JI dJUb 3j-a Jj 2 
jL^>Jl (ji <4 ri j n "w ^>>a 1 ^ < a ^ l— a-^ <4 Al" ^U CjIjIj j -*iU ^£ (j* i-^ll L^j 
^jl fuVzt ^^ , V *< oj l o Mi 1 1 (j < tr> t Jj-taJ i V **< o \ CjIj, mi 'rlt mJ3^>^^ ^i '^ ttl 
£ya \ V0 ^ij I gj*<a 5^_u^ 4-j^_gr i.nt 1JLA ^(^j^>JI 4j-oJL>. (^pa^juj . £>j^^> Jj-LaJ 




(j i V unl jL£j 2 4_j^>*j 4_jjjjjj 4 i m< <La_jjJaj IjJLojlj (jl 4jIjjJ1 ^i pit I <jV1 
OLLlj>J1 Jl>>V 4 ,j <XL9 4_j^uua 4 j ^^3 Qj) * J "* ' "J f* fl* A *(J-S-*JI L^J Jn **j j 
LLljx 4— uIjjJI 4-cu , V i ^ ! Lj 4_Jl£La QJ) * '*"*,* (*^ i.Uf ^JJ* 1 A J^ ^ j.' ^jIjJ^I (jt^ 
IjLA <— Sj^jujj • 1 j • j j t*> (j-*J 4_)LijJI j— aJuJ j-i!u_jJI -ilj-3i J-^1 £)-a l-5-ilj^o 

j^yltil t * 1 !**> ^)X. 4_jj mi j]\ CjLu_^>JLj CjJlJL! (jr*-^ *— iLj JJt C ttj mi -w j j j <n 

IJLA 4_J lJLJ (^jJI (jr -o ^J-11 t>°^ ^ j' L * a -^ ^JJ-* LJ ^ tfJLAj 

Juu tjr JL3^j . \ q mih 1 r^L^-H L^-^J^J \$ turf ) a j ii mi II aJ V" ml (jr£3 :4__«j_ts-uo 
t (Jj— It— q_ HJ I ^jl 4_5_-i_ a >Jlj * (j"*^ * 1L> ^pi^-*Jlj 4jLjjJI ?y-xa^ t a LfJljjJ 

^j^-SJI O L_j-i_j-i l—c-j t a , s* " * a ^j_/Oj ^^y-oiJI j^ia-xj 4_t_t."jjj i s4_i_u_j>J 1 pj -n '^** 

LbJuu ^j-a ^J^JJ L^oJ^ij-o jljjaf fj\ VI ^4 mi'^LlLq 4_jju_uj>. it^t^^. Sjlc. ijv 







tj-A ^\ LAi a ts\\ (J-iia-Si j_A I JLA (jLS (J-A * 1 fl r a 5 j. j < £ *1^>.i ^1 <_p3jVl 

J? 
^ T Aj_j_oj_«j^_i < jr l£- (j-a£j-A CjI m "w Jl_»-I ^1 t_jj_Sl 2>jJLbj J^-J t-^o 

J-Aj *4_iJLjJI 4_)LiJlII ^^ ^-oll *lj^>.l ■* ; ' ^ j ' ■■ L.o j ^ 4_i£: j, j tj^ it-jLJdl 
<^Jb ^^j>.f Cj La j-j_o j^o^S ^3-3 LAj-^Lli La 4JLljLj3 ^^3 Ij. j < S JjLxj I <^>j' 

** M *• 

a;^^ ^j .a4<b4 t c4 t d4jLiJI ^ ^--^ ol;»H j^ua . A4 *B4 *C4 

CjIj nnTI :4_x^jJl ?r j i n \ < n mJ JJl *j_j>JI ^^ CjI m *sll oJufc ^jx. J-^-*f J La! I 
jL-AJI ' : ^ L - 3 J £y* £r^£l jt 5j> ft ^ (jl JLae-Luj tgjl <it^Lt CjLlj_j>J| 4 JLA JLvl 

^^-a Jjljw Lt-oL^ jjjSj 4 j.^LSJ! 4jj .Ml >jj!j <3$jj 4 <j_Ujij olp* 1 



(_t i a 



U* ji£] jUll 4^j ^ .La VI ^Jl L«jt£ j-*J£ opts ^1 Cjlj^iJI Jju*3 

.2Lj-a1*JI CjI; rt nil (>a JUjJLI ^1 ". j ,„ 2L»JjVl CjLLj-^JI ^ SJiMi ^J] 

. I a faj (j^o ^ g ^^ J— ^*^ ^d-^ ^— VjVl CjI m -y,\\ (jl ^,V m t^^JLlJlj^ 

^_>-VI JLt ,i IjO-lj CjI *m -»JI (Jt mi" t< nl^ll ^Ji (j-wljJl (j^« ud; tt " ILt ^ 

«-Sj 1 < m ^Jl ^j-* ^j^ (j?Jl ^ * '^>tl ^J-* dj-J>Jl till j JUJL>> L>^>- J^ (Jj- 3 *^^ 

IJjjlI oP 3 t(j-*"j-A cr^>* J^ 7c ki) ^-Jjl jj) tt i Lul «, fc ij "w.j ,c-aL>JI (^1 j,»jI 

*<-Lxo£ 3jL>-l^ (j-uSij-A 4_c^a_3e_4J c-tLtJul 
^j-uSa-A (J^* ^ miT 4jMj (^yJ] ^J '^J L^a UjJU q\ ^j£ c-ajj-oJI Ltiaj] ^ '^"j LoS 
< iil-^ Jjj LgJ CjIjj n rtTUa :c-jLjlJ1 JulC V^S 4_uLoj {ja Vju 4_cj_a-*-a J$ f^ 
^j^oj CjI^ mi -vJlj . 1 ^j "t i nl j^Lfle-jj I j|, l" a! JLLaJ ^j-5-fl J^a_C LgJ (^1 1 1 ^ "i i » I 

tj hi i\\j q\j % rill 1 AJ^a-5tJ ^p-ll 4__ufll_L^2l t j-u-^j-A CjI ^>>J .C\LJj 1 ^J.vl 

.(JjjJI^o j^JaJI ^j^a (Jaj-uVI dj-j>JI ^aLuj 4_sc_>aj»aJ 4_«jV it_jLjjJ1 LaJ^jcj V^ 



. (fOJ^Illtj oL>t>ajjIJ ^_uS 4-iSjj-al CjI£ij_ijj i_9jjj/JjjA_l«j jJj! CjII^-ijj f + J 




^JjjJ £ya lj-L*al£ Jufl 1-i 1 *JI 3jj-SJI £yQ I j) **• i iM LaJu_£. Li^L^I (j! t —H J> *J 
Lo Ljj 4_&L-u LJJut^. Cofc^ual Ju9 i^pd^Laj 1 <ij ,<a > tCjl n^i-11 dJL& (jLfl t^^^^M^t! 

. ^jj^uiJI y3 L^jUsjIj-^j 4JjL£lL> 
CjI m -w Cajl- uoj I jUL . Ljj j -w Vlj— <-u 4 j ^ 4— >J^J lJzJ3o_<3 ^^^3 (jVI ^j^ 36 -* 

y^>. jl^j V So^l e^^ Laj^I ^>4 e^ 11 fl^Vl J£ <ya ciiljj plj j-hII 

tj^w ^f <jl xajJl* oj[A\ cdLiA <j£Jj * JIJ-uJI ciilj <j^ 2u^U. 4jLJ <jSl 

jl i<-u-ujJlJI <y9 4J ^LiJI crJ-^JI J-j-i-tiu ^1 ( La j-Jtj ^^ ^^ (>*£>* 
J^JUuaj 4 ni(i) ^-aVI ^jl (J-cTiaj 4JtLd i4_flLu3 *Lij . \j-2uj tt" tijj (jl 4J yr j **m 

j^i^I Lai in.^l I^cj jus L^iLiyul (j? jjl±j^ *^j^U"tl ^jlj)— lthJI j-jjLj <_,JL. 

^jjIj (j n V I j Jj— oil ^yjoLu ^jjLj)) (jL^ ^JSLjl-A C-tu-u-Jj^ 5jj) ^ mi 1 1 4-g.l j tr^tl 

JjLcj >Jl_cj Jj_i-of ^1 ^t-L-1 (j-« JjLcj f*Jl^ - 1 Inn * 4 \ \s\ <iH 1 ijnf 1 JL£ 
( t m n "w JJLloJ CjLLj_>JI ^yA 4-g.j) <; "ar at \jb[lAck£.\ JL^j . cJlL>- ^^J ^Lol ^j^a 

(j^a t rtl'fV^ O-^ y 3 L^l° JL> *b (J^ o^ j^^s? ^"-^j «c<j ^jUJl f^s pjL *_iLu 
6* o^" c ?»/'i i *<JL^' ^^ J j ■ « - " * " jj ' ^ > * «^>j «jj^j Ij^j i^j ^^LiJI 
1 ^ ( «i rt *i cjljLi^l (j\ j-4> cdJj jlaj <ljJLstj Lo-jJs fjLJl ^>-«^lj ^t-sljIsVl 




****** ** ' 

tj&Jj i4_aLw J£ ^ 4_Lc j j «j <ul C3 Juij Ijlaj iSegment-polarity gene 

4_&1^£ cdj-Je-j LaJU£. i^^LllLij . I <j <a (jr AL>Jl < h is\ \\\ ^JS > k> ^* a o£^ \*XA 

** *• ** 

.T-jLatlJ ^LloL>J1 (jLa-L^JJI xJoj 1 o mi * < n < ^"j < 1, 1 J <r ^^k^i J 4 

^yA ^)LjjUjL>- ^jLlljLc^ (( JuLjJ_3J I » ^ q (, i\\ (j\J>* (jVI cLJLLA *Lx±j-C <JjJl£. a^J 
(j^? <U^ IjLA IjL) Jl^iJ .((J^jJl (J^^^J «(^-*5*-^jJI j-jj 1 ^ 1 1 » Ujl ' -^ CjLLc>JI 

JjL^j j ' cr^ 4jLij— *ii/j ^Jb ^_yjj i^1l jlAISJI 4_<i-^_^j TLiljLtfu j flk* ^ 

5tj0jLJl Jl^ <ta?„L>. 2 ^lj-^ Ct^JJ^ 1-0 ?"' 'J ' " *^- c -*-*-° ^j^ MiT J ^J' 3 Jul 4j>.L>.J 

(^-Ll>JI (^ (— LL>Jlj aLo^I jjl^>o « JuiiSJU cj! m ^. <jl-3 4 (J[>^' CjI qKhj 

^^Ja^JaJ] /^Cj.jJl (Jj^>o^ iXjLuol ^yJl 1 rt> J tj l^o r n 7n (^u\ (^3-A ^j-uS^A CjLu_>.j 




\ V P9JU1909JS 

** ■* 

cljjl 4_Jl>. jM frl fllrj («-A Lt-rt pfl ^ .".C ^Jj I^JLl^j JL3 tAJi V nil Jj-Jt-jJI I JiA 

^jX-Lij < **^\j aSLc-l^ < ^^** o-jL^ dJL^j * (Acanthostega) « Las-il < MjJuL^f » 

<>• L-i^jjjG £^a3lj ,4-be-^H A_JU J!>L^ cJ^J3 Cr Jbj ^jVl ciljioVl 

.r3j^LuaJl «_±jt-o^fl <__<--iL_>*) ^jm1^%1\ t_-<_>L>JI dL>o 4Jua jujLus^I xJbjGj t>LoVI 
4 f nib dju jj_juaj La . \ 1 r Ja-LjuaJLj < l^ Ml IJlA t^^J Jjl tf^ <il) ^j£Lo-i (JljL^aj 

tjf 4-L^.Vl frl olr t-fll in"<l ^^ 'i?>^ La V'f L^^JjJiJ^_JLJI <^l olr. 4 m.AJ 
(JS (_^ I ^M r (J^mS^-A ol n *w L^j (^->J-J ^*J" 4_dJj_LaJ1 ^A ^ ■ '^ " * o JlA 

^IlII SjUp^jJl C1jLLl>JI (JL^>- (S^i <-i.hm! « JLilSJI» CjlJLt>.j (^^-mS^A cIjI m -w 
4_^jL) frl j Mil (^-ijj ^j^>-l CjLjllv ^j^o cZllj Mir LilLi^-fl .^^LllII (^ ^ftSLar 73 

•* ***** 

t((^jl mltL t—3JU>Ji))j i«4jjJLj>J| 4_flL>J!» (_pL>o wl <; < 11I L^J £j\ m 'wj t«3^.tltl 

*■ 




<jj _ j^aVI fjA jjIj j-A La LlA LljjJ _ O^J »CjIj>j nil (j* JjLfc a£ 4-flj t a 
cl—jj— j_J3 tiJI LA ^j " jt .j—^-d—jJJ SjUJL^w 4_Sj^13 *v I » "i j <ji ^J[ £J-U 7*1 **i *>j 

'^* -1 ' 4 J fj 7) ^jSLol ' t*»J ' ■' * (J_iLq_» f*J^ (]>*4-d »lL3)^ rt f <i ^^0 ^>-^l jjflu-uj V 3jL^ J ' " 

(jyi^- ^t 1 1 j 0^ ^1 ■ fl r <J^ 1 < ii "m (jLt I jub LLj^-aj <±M >- 1 _ Jj it^i <i "ill ^Ja 





Mt ******£ | ■ ^ 



6- ju» jj u 

Lq 4 i'^ hi jTIj ^UvjJIj i_)L)jd!j <jIjljjJI 

^jjcjj . liJj *i mi a (Jjuol (j^o 4_*_)lj 4jir Lj jJLuu 
Jlfl Oj n mi ^Jfc LjJ <jV 4j1,iV<!I 1 Jl$j La4j»C JU3 
LaJLcCj . 5-aJ j j a _. 4_La_i_tJtJ 4_)jLJtjL) < " m **r ,S 
i 1 ^« ^jgLZlJI Cj' i j *w Cjljj^-d a (j\j <jjl <Li 



1 ^1" -■- " ^j^Lj-JLcj 1 JUb U^ '^lj ' ^ mi j 1 1 4-Jul 

(jjLSj \ flitii'^ '.j^tiiLj-A JjLq-jJI <jl VJ L4L4J 

(j^o ^J ^ 1 **' * ' " i^Ljj lu jJ! CjI i-LJI Cj1j^_j3 a 

*)\ t a ciJji mi ""1 °i . lLIj "t i"ii I, I i $ n\ mi r*l " 1" mi! 
4_uLaa>J1a 4_ul— i_<_uVl a A 1 mi t y-ojl a 4-jJLLa_»Vl 

a^ ;m ( *^ : tjV: An - o 1 "« jU til J 

. 4-j^ mi i! I £j \j -^ ^ \ 7^j Lj : iiJj,-"i, «*uo <**<>■ 1 a 

^y^sLH tJJ^ ^1 4^j> ■"< t,l Cj^ T m, tl ^ § ^ ^>LJ> i^j_JiJl UL.jS» 

... aJLjlH (_iLui 




M^^uj *oL1l*JI ^ Lj^SLa }L*-^ edLLA (j! VI i^jjUl J^a U .v jy.H 

Cr^L^ih 1 ^L-Sj-^fca <j— i>^ ^L_Jj j^_i-^ 0-^' WA ^ f^ ijr-S 
4-jLiJj.i (j I 4-jSIII 3— ij) j tn^l 4-i-t-^jJJ ^L-^.rwl ^^.Jj , 1 " t <K ^Js 
^Jl *L_) ^j>f j_s .5 : " <1; < J ..;...n 5 ,111 t 5L_jJli«JI 4—jjjVI 4 ill 

<iu}Li]t cjl.t 1,11 ojjt (j^j <_iL^-j1 m, 4 ^j 4j! 1 i>ijt 4jIj <ya (jL_ £ j aJa 

*LJL*j j^jl ^jJI jVj".n>U <UmML MiiU^a <JVj"m,I &[£j *«U cdy< m. a 

4„ i ,"j^>< in miiJI ^j «Treis» 4_-j_Sj > _c.VI ^j «Tres» ^ 4-_LU3>UI 
oULLJIj aJsjjkUl oUUI (jrij 1 j ii<[ LJajLJs cdLLA <jf u *j jUj .«Tryas» 

La 4_£jjia_} O.Uol j£ 4jMj ^^Lu ^1 4_«i£Jl CUjL£ Ujjj .3 *jU:tl iiJJI 

L*j;jLi ciJiijJZ Jlul.^ *.i^tlj IjuJ^jI jlcL^ SjlcLi* jMj (^JJ 2ULLI1 *jufc 

1 — j-i I j — Sj 1 ^^^ (j L_^ ^[j-Ls^JL I I Jla (j I o^* ^ ^ Cj^zIJ i C 1 & ' ^ J * y-1^03 « 

J^ji^i ^1 JjIjl^JIj J>LliJ oLcK 4JLUI tfjufc <ya j-^.jj) 2LSjjlj>JI 
llL^ Mj Ij^L^ ^Ul *^pt ote ,^^.^ti JLoTl-^VI o^ l* Wb '(Lj^D^ 




4 '"<" 4-cljLpl £Jj^>>1 L-*d>^ Lr^ U-*3 Cr*! f^*^J^ J^ '^ O^ ^J 

»^" ■ ■■» LIjLfl ' ^j jjj d 0^ *— >°j Ljjj < <i T < t m js\ "**\\ (j^L_^JLj ^ <i < «j u j'^ 

a^ljjJ^JLj ^jLLj.^ Ij-i^j-3 Ja <j_£Jj ^<3 " r ljj L-j^^jJ^i ^Jl g^^j 

4_iJLll nj^_^jjj' — - x ' fl ^ (J-^J * (J J uoLj VI <_y^ (j^M (j-ttLjJI fi K **m 

J-l^- ^_j_Slj Jl*_j 1 o jj3 4 il"w iLujj^l - JUJb (j-^^J 4jl tit] tjubj i4_tSjJlJI 

(^ L^j tijJLJtU_Jj (4_JIjjVI (j^J iCjLiJJl fj^ 4-ULj 4_1_jLc 1 tsiu JU>-^jj 

^^^ nm *<m 

4jjJ| 3i Cj o^-^ ^>J I ri-^ **i .2LLv|jJI oLjIj — j r*JI (j^-Cj I ^1 tt 

SLiiUftJI j 4_ujjji - JL^Jl :^MiJl 4^>JtUI O^L^tJI ^JLA cTS> 4_J^U 
J^ ^^-fl L^J 6J ir "j U^ SJl^I^ 4__iJ ^j-a 3 J <i " in a cr^~^ *^-^L)J^J 

(j-uJl ^ 5^,1miII dil oKM ^ a^JLjj tjLcill Ur ju«Lv _ j^jjLj-juaJI 

^j I J < "J^-J I O UJ »l 1 1 i Vj "*■ J J * (^yJ 1 Jn-H-j-o^_U I <■ < t Mil 1 1 JLJb 4JJ j jo trill 

4_*^jL»j r-j-L-uj^ t-Jijjj.^. L^JL« L^-SJ^K (jry^ ^ i Lj-Sjj^? JL^-^j 







(^^ <(Itl» Oj i^i n"t fl>.V V" < "Ijl iaJlV'i luJ L-jJj^Jlj » j^ t4jij) o j^ i n 2 Ij 

(^Js «t» Oj) <^j (4-jj ji>**yi cr^ «me» J"! *) Uf ^,-Lftj (^iJI ^ «iKtl 

. Luj^c. lJUfe IjLJ <jJj i4_4-aAJ JljkIjJI fj\ mill 4j^L-« 

i4 & t mLjJI ^jI (_yic 4jJ-B 4jjf lLH ( <j ^ : A^_j_dJ L-4-ij jliil J^aLSJLj lj_3t_ «-u-cj 
4-jlIsj n < 1. 1 A-j-jJ'v * "Jj" ' "^^J ijl^j-SJI JI_j^>» (JT J9 Lgj CjJltuj SjljJlc CjUl!^ 

i_Jj-a JLjjJLLij ^jlj (_3-fl jjtlStH 4.\SLlA IjLoj ^^ j-Ii-C. (^JJI AJjJLlI JLjjJLuJ (JLl^JJ j^J] 4 i nil f *) 




L^j ^^y^sjjj ^oJLitJt Ijufc *-<-alj iLgjLJo (j^a r>^tj Laj 4jj_iDI CjLfll Mil's VI 
(jrOiUI uru ciOL^VI ^ jm<) bo^i JSf 2LuUVlj l^j^II oLu^JI 

£j£. CjLjLj_jJI IjJJj <1 r H _ (^^JJLflLS ».g."w. . JoLft-H Q^ V ^ J J^" L*Uj 7*-«J 

3 jKr* 11 oIjjljlIII)) ^,,,. ,11 cjIm -»JI ^ SLflj^jJLI 4-juLiJI oLuLi_II1 

4juuLtLuj2\ jjl&\ulx1\ (J^iljuj ^ o ) in 4£.jLi 4-uLua^-j J : i^' i-LILlAj (( A j^ j < m^ISJ I 
4jjj) "*< i^ *^jI^_>- jno> £j£. ^LLaJLlI ' ^ ■ "^ * i4_j>oL<JI CjLJLj_jJ1 (^ji^. La'^j>-i 

^1 <^>V1 j I mi " \z I ^j-uSLftj Lttjj i^y^j * M J I o mi II ^1 (^^yja^ i"i 1 1 *—jjJL>JI 

^ 2Lc1j3-JI jl Mil*) I t j£. ^Jp^l djlJl— i-jJI ^JUua <la-j_i-bJLj JJi^J jI£j ljubj 

CjIjI^SJLLI Ij^ ^-^>J <^ jL^ t<L_a-il mil 3j_ 3 « ni^'i ^^JJ J i^>"t (jy^-JI i4_jJl_ilJl 

3l_CjJI jl iiu_Ibl ^j-u-SLftj I <u t^—jjI^^^Vl (jnj"< ( n VI ^j^a <Lc^ rt"t,l 4_jjIjjJI 

*-_jj-dC.j LJLLajl (—jjJLjwj ^jlj^_ijl ^& ^bS^ ^^ " ^* <r> ' '^J Lr^J *^— *^'^*' 

i^Liilj ^Vl a^ajVl ^ ^i^VI VJ> «^TI jLilil ur^ Ui*Jj .Lt^H 




t M r iiLlJI ^ia-3 J-jo J^L-i—iJaJLj (j^LLaZo ->L£Lj 3_a\ "to j J ^ CjI m -w (j^a 3.)L>. 
(j-a j J jj JL^-lj . Lcaj^_fl c-jj) j"wj 1— ul i < oj (Jl o mi < jr 3 f^l <r>VI) /n hr VI 
l-jj) t mi ^jja 4_l>» ("rllS (jP-ll 4_j_5jJI AJb < M i uLJI (jl Jj-Sj t^j^l r-jJiaJI <Jj n t t, 1 

<_ < t 1*1 4AjJu^ 4_j^>.jJjjl£j CjIjI fl o 1 flj, V I (jjjJI t— ij t Mill Cj I j *y fr J jl mi**i*iI (jl 
r-j-uojJI r^Juu LaLuul ^j^I oLu-^-Jl <-L*jIj^j (jL»ujV1 jjiaJ < jr 3 1 ojfo^ IjiJ-* 

J^LlU j->« jj ^ t^" ct^I 7e-4^A-M ' l* *" *" (j I ^ t < ^ f Jjl-^- 1 ct^ j ^ '^j £ j ***"' ' im 

(jjjjl) 1^a-L>- 4rtlrtio ijr 3 (jr^Jj^^jUlj tJ^jN ( hJ^jVI cLoJlS jljo (J^jI t^*n 4_jjIjj 
Lbj . LjJLLajl t_j^_i>. ^j nji^-clj if4_jjjj|jl _ Ju-A d mi j ! 4JlI (j^jJLsbZo I^jLS 
L^jI i L-a JL»* ^1 tjt <itL> CjJjtJ l-jj t Mill j CjLillLfl :2L3e_juslj 4jl_ujj Lub 

SLcjJI jl t(±jjJL>JI (^jJe^>JI ji <<-ittl c-JjjljIi (j£, 3^Lu-uJ TtJjLlII cLolc CjJ^bjj 
(1>^J * ^JUJ' O"* (( (J^"^^ Lr^I ^ 6*t±J-^ F mm^Ib (^j-AJ tc-Jj « Mill ^j-* i^l jl j-^il J I 

pjb jl t(C4Jjl"rtJ Jjk ^(J^ (j* ^^-^ L)^A>^>^' (j-uLtJI (J^t^o JJL>JI tjj^^' ^^>^ 

(jlS Mill 1 ^ J V" J^ LAI rt Ml ^ Ml "ill A^J-SLSjJ f^ ^ "' * ' J (^ 6 "' J ^3"^J f ^ O' * ( . "" ^ ^ 

tj mi r ^j^LtJI oj-aII LSuj-al 5JL>- (jJa * 4„L<i**i ,^r <t r-^LcJ dJLA J^ S^^jiriritV Qj jI^kJLI 
. Li_fl (j;^JiiJlj ^plj^JI (_yi«JlLj - 2LLal£ <LxJm <^\j\ jrl-iL>dl ^>LiS[j^aVl (j^mH 7-ljl 
l^J .r-lj-laVLj I j j "< ^ <tj Mil CjJl>- La (jlS^ j mi r juLuJI oj-^^ tiJL-4-uSLa (^Js La I 
4-Cj-qjBe-a (Jxfl ^yi C 1 1 1 *^ La-^ tSb^tL^jVI 4_iUI Cjj mi**i\I t j mi r »_<-uLt]l OJ^^ JUu^ 
4_IL>JI dJLA ^ J-«Vl (^SJj nJjJJt /j-ijj^l Jlfl 4_ujjjl - Ju^ll CjLiiJI (j^a 4Lal^ 

.^IjjJI rljloVI (j^a |jL>. JjlrtTI VI <Urt^aj aJ 

jin "»»i r-jl 4-UI djub ^j-A Ll (jl ^cj^ <i> (jl 4_jjIjjJI cjLaj It 1,1 LJ tc-j-jj 

Cr*^JJ (J^** J J mi n " 1 4J j n t a 4-oj^Jo jjt^lj .tc-jjLjJI (Jj-3 La (^yl^- L^Ljiajl 
»_tdU^J j^j i ^ **n (jl ( _ r Jb i^^j^JtJI (Jl o Mill ol_^>o ^ A j AVI 4^-j.> CjI i m JuJp 




ij7 £.j\j « q\ <j_«a JuV 4_j1 ^ <jl<u .jl *■ "** VI * 4— !bJ -»Ji 4jj^-j*^>JI 4_cIj^JI 

*_* a^jI m >• 1^j^-j0 JL£ (jy ja^, will c_j^JL>J1 ^j- 4 <JUjJl->JI ^^ *ar ">J1 j, m *tl 
Jjal CjLjjj ^-x-uaj Sl^JiJI Cj\ hy J-J^Lj (jj «±f.jjteJ i«4Jial>iJLi» (jlSL-oJl CjI <l> 

- <_yDlJaL£ ^L*j •Lr^h' £*ll3 cy^ J^ ljubj -> L-AjLulJiJl jIj I <tK L^j-usj 
*L^ ^ 'j^m^ J-^ u^jL^' jl9-^ oj^ u? J^->-U u-« u^ 13 m * '" 

4jj^>.jj-jJ *\^ <*^tj ^* ^^ cr^- t* 6 **' * ^ <*l>-*-^ (J^-^J-^ L>^J—^ ^^ ff J 

a^jJlJ (jt (jt-^J : 4_Li j_3tLa <?JL-3>.|^ 4 j "h.L> iJ ^ VI r^j ^ Uj ~*\\ sj^^j- i-It 
A_Lc ^ij ^j-l^j^£ l^-ul^ j^l 4o.j^J 4-iLiu Ij^CL* iSh ?J-^5*Jj£ 

Mr 44 

LjjIjj i^o-A ^jl ^ mi ^j^lc 4-jJIjjV1 (^1^ Cj L-rfl^_oj^_« j^-^ j 4_jJljjVl 4 till 

f *o 

^1 r » Sj 4_j1 u_fljl i^> "ij S ^ TA^_j_u^_^ajj.£Li 4 1^ 1 J A 4_^5^—c L_a 

^jLLaj < ffct ^^>-» <_3-*Lj YLSj-j (jLj .l_ii r <i tVI aIc: ^«o 4 ts> 7)) UjLj_>.| ^^Jb 

a^jjJ ^jlJI Jiij-aVI <j! jl-^j jl_^j . ^M ^U ^ *< ^ i*?i "<j ((^jl-UI 

I >.\ f I < ii j I JL-*jj *(^juJI ^jUo^-x-u ^j-jo 4_JLc 4 i i n *) 1 $ j *^ Jl>JL>iJ 4_jJLlLjuI 
lj-«a IjL^v 3j-_jJL- t-^D 4_C ^-c-J3t__4 ' Q " *^ ' '• JL£ l_ ^jJf ljl_!Lq-« LjjIjj ^L^-Jfc— 4 




^Tu iLtA^lj ja^\K <n LAJT TV* A-AjjLc jJLJI IjuL-ujI <jK <^ JSj . 4JLIa 

^;< a nil (>• sjjjuai «j*vVi cdij ^ 4^j>lji ^.u^i^ js ji jL-aJi 

4_ilaj_4 ^J] 4JLlJL>Jl (j^ -iLc iLSLjj-fll (j^ -J-4-JLJ (jL£ Lal>\ n A LjJLlLcjuuI 
t^JLjJI {jMojjlu CjVL>- ^j-a JljJulj TtJjlj 1 t\$\ ^LbJLiL-uj| (jlaijLc lLILlA 

l3JU>. (j^Aj tji i^j.mi J I Jj^_JI 4J*M— 4-U £y» jljJSjfl (^\J » J MM A ' " * * (j\^^ 

*>^ rtUH oj-fc ^J c ^ytjjVlj cryiiV! j-«-c cum ->>$-jJI jllc (^jJJI ^jLtoj-^j 

(^ji^l -i J^t ,»uLi ii j J-j£j2 (U *i t M^j->-i *>>-4 ^Jufcj . ^ V *j—Luj-Ajj-£ Cr^" U^ 
jl^-fll Ja3L>. . \„\'t\ tin] (j^ cL)JL->. La q-uLj-S-cj (j-^J (<J ^jlj *^ <,n a L o j fl 
^Ltid IjjLC V} rf\^ Mirt ) 2 Ij^lxjusj /4J r*-^-»J <-<j"»* Luljj ^ILa^Luj cr^- A>^^^ 

bl>l cjIjJL jLLjSLSiVI jIj^I j-l^I t ciiljJ <^ xlKj .^<w^j^ *>• '^' 

^LqJlJ CjIjIj'.-VI J-q-C AiaJj t^jjj ^ jTI "LuljjJI ^jislj-jaVI ^j-a 4-jL^jJI 4Jj>J 
. »1 o mi>U ^j ^JJ ^ jW^-^^l Jl ^ £ - L^jLj^J Qj i^> in ->U (jryo-^JI >^isj 




LiJjJJJ-JJ)) <LAjJC_4-<3 CxJli (jjj _ JjUaJL-J J^pLj Ol J 4,}-Cj) U**f t \ 4-<yolj Mill JL^J 

J^fl 4-Cj^j I ^ j *^ (jl (jric ^ ^VaLc (^ 4— ml j mil aJLA CjJuLujI JL3 «J^jIj 

** m ** 

aLo "aVI ^ jJi..^? ^A Lx L^-j-fl 4-Jiljy I LjJsI^JL^JI ^La tCr JL*JLij 

^j^j-a 4_La ^w j . ^aj_ljj^<jj^5 ^^y^ 4j3j^jua (."(> M^>I t-jLiouj^ ij\ IjS, ("(2 1 J^^JI 

Lj^l^_i_>JI q "V*j (^jlII ^-j« jfl iJj-uJI jul*o 4-cLLa jiuj a^jjJ ^j-uSLt^i . (^Lj 

a^Ixj^ (^ JJi j-xiVl iSjjJuJt! 4_ijudUI ojlh*^ JJ ^LL^Is S^LoJ O^W > l j^I 
c_tl iii "w. (^^-L: t-dJj o^—^ J-f C7"' "»» <*Ll ^J-ll (^-J J^JJ CjLLj_->- (jrtt t LiiJjU 

5 rtj n-JI ^ cdLLA <jf J«"-».ll t>j« (jP* '^^ (>« (*^jJI o^-J *(^J-5JI 
. Laj^-^^J <_ ii in ^L_n_S Liil-Jjb O^^J 3^ j, * S 4 j Ml^g 4-_j_j3^-C ^^jLca^ 

J --w (^Jl JLxOju -o— i^'j Jj-a^UI :j hill tj jl'^V urii!Lo JLi^tjJj 

^Ujj (alcohol dehydrognases) Jj_jtSJl j j<j t-jij ^ j 6j-> * <? ^ "^ 

djL-A Alal uijj gr-j i f 1 1 (Cjj-J*jf 1 «-u*o ^-^Wj Lt^- ^ > J Ji ^^ J-* 4-IL A^JjJ 

LkjjjJo JL-S (j-oLiJI (Jjl! 4jj— j^>JI ^1 j <i j^ti ^j-ja 4 Ij -w alxJbj *CjLu_j>J! 




py'uaJI 

<jl* 5> n't ,,.tl 4_^ljjJI 51 j ^tl 0-a 4-j^Jt Jjl ^ jL^jJI <>• 3 rtl'^ll 

b* ** 

Jl_j_j_lJI jjr i < j 1*11 £j£*j M'j * 'J j >-j ^l— jJlcVI (j I t^ , in r ^j_«aL!dl Q^JaJI 

*cjj II ^ ItxT q^jlo^j t"o ^_»Lj3 ciiili ^ j 1 1 j i^LtfuJIj o^ $ n\\j 3^_j_jJIj 

.(4j^«-uaJ VI CJJ-4J V CjhL*JI) 
4_x*JL3 ^ <j r*\ <i j V i|*L*laJ1 (j^- LjJfcJ Q^lSJIu ^J^-JI (J^-jJI (j-oLlJI (jl V] 
V 1 — i-*aul f*^-*j Jj tciiij (jr^- J^-*^" I J '^ **' *U ^J ***AjL> o Vj Jj— uo—sc-^o 

i4J_jld 4— ul *\ i ii cjlJal "X \ uj? '"■ j * J b"*^ JlSJs :^ *i « a (_pL-<^ ^1 uj-^ 1 *i *» j 

iyi-ml i ii -w tljJIj Loj i lj-)l^ 4-jJ1 o Mill ISLjj^oIj LJIj" mi V ^ j i In jJ 1 tjl5* i nil 
(jVI ^i $'i a U—£J J "' ^ ' o' ',' T f (j-^ ^°J *<Jj— 5t ^' (J' *oV o -0 ^" *^" J ** , >^ 

(^a j— ^lj j£L-u jjfcj tjj "i QUI ^ <>> ^1 l$jjl> '^ (*£)-^y '^J -(lactase) 

*iLij| ^^yfl 4 I j it 1*11*1 cJlSjJjj i^ mi, Ml rt-kut-A ^3 ^LjJLjj CjLljjGJI ^^* * j^Js 

Ij-Sj-*_u_j (jl ^^^ Sj^Lo 4lj "w (jyke. j mi j Tl -il^fll £-J9j (jl t(j^ ?"i II ^j-a BjjJL* a 

4 i ^ a CjJ )j |j S! Aj (^ laj ojV 4 L>>ljJ1 CjL-jIj j ~*\\ (j—a u-cjJL^JI 

4 j mi r TLa I al j». i'fyjll 4—j i-uxILj Ijl *i <i «a 1 J & ^jl S|j .^jL-jJ VI CjI 3bJ*lx>q 

mjJ ~**lJ «3 J " *^^m *^jLj-C ^Js c_ajJL>JI ^jua-A 4jij t i^> Ci'i n - * *^ *^ ^j^-^W^ 




\ Y p^ui^ogjS 



< ^ r ( ii*(^l jLO£ i (jjiSLjLiJJJ ^^uSLLlS tjj^SJI /-JLjLuD Jijw ^j»(-aJ>Jj . L^J^ 4jLp» 



i^j^-iJLj ^«-*j <- m! "*■»,! i l^j^ mi j (jl i4j^L_4_u_n ^c£Lj*_} i^j^-u^-JiJI (j'SjtLJjj^' tin 
^ *|j^1 oL^" t> jl>-3Vi ,>• 2L5UI ^ o^Mii <>* JSL <l>jLUL> cilJjj 

(jl ^jy^ <- M Mill £jC Lj1^>. (j-U-*JlL V1j_*-u * iS> 1 (jl ^j-4 LLiS^ 1 4^>-jJ /-Jl (J-t-«aJ 

.<-mI^1I ujj-<!u SjLc JjVl aLoJLI ^ Ijliitj) jus (jojUJI 

LstJj^a IjIJUqI /O^J j-flj-xl <- mI^H t_j^jIL 3jl_£, IjJlsuI (JojLlJI £)\ i *L>~$-u3 $ 

fj.ii o Mill <lj <!•"> I J -w 1 j j a JJL (jH-^ ^j^L-xa^l ^yS (-f,..LL>JI t_j^-_ii SjLt 

.^u>J1 ^jjJ^Lj - 1-* " -j "^ (_psj >• (jis < " 1 <t f j j iaI iJl c--c_lL>JI Ljl_JL2j 

jJlLj c^m^. 4JsLv ^Lol ^ ?JL) JL^ 03^ ^J S-^r^^' Mj-" 6^ t^JL^JIj 

^jl^» < ii jJLc oL * <aAJ I j M <r>j lj.V \r\ a tLtaiL<-ul tt_x-iL>JI (joL^ i£.U,l Jj-j>-j 

^j j^TI g-lj *»-, ioTI ^jjS Jj>-^JI jjl^-LaJlj jJk-jJl o!-^ t J"i <\ ^j « ^.Ij *»■ ir^tl 

LiJLxA (j-u-J 4_j! 1 JL^kjjS iCjLjJcaJJI dJL^J 4> mi<TLj j\j^ ^1 Ur I ^j-c t^Lc^AxA 

.4_aL>Jl ^MJJI ^IjVl j-^ SJl-l^ IdLGjI 42!vLc lLJLIA (^uJj .4-t^jjJLl 
4jj| Jjl-oJLj \Jlj>.j \ o ^j f K \ j itJjJLllJlj tjr JLjJI (j^uoj^oJI J^ f ^** '^J I'-A-Aj 

((^^O • ^^iJ^b ^J^ 1 WjJjtj ( >^I u^ jLl^^U o>U! ^ ^^ uj^JI u^ 1 *^ 0^ t^ (*) 




p£LcJI 

|U L-ijJL^JI fi irt fr {.^i^- S»jJL_aLI 2Ljj|j^j t _3JLcf (C^JjlI (JJJlII (joiLLlI (j? er^- 

Luljj Qr w j ga f**<3 inrt'ii IjJU>-j (**$-> ^ (*-$■* W 3 * Lr^ e^J"^ MJ-^ ' Ij"^^! f*^' 
Vjj ii t a Ljji-t-ul j. mi j II ^j-xa jlj^Jsl JL-5t3l La, \ < r j .5^-3^ SjIjLjj (_£-iljl pi J 

t 4j|_jj^ ^^ (j£^J>^ U^L)-* S-'-'"*^ J L^»J^i jlju>JI £)l 3j£!3 :jjlalJI 4_tJjJ 
JL^I ^ 4jj^laUI uLajJi^JI j^Ju (jt <j&*i Lj^b! ^ ( J ^^-^ O^ <-^ L>^ 

*ol aJL 1-I^.jj er^-J - H>^ 





M j*^*^£ ' * 



4 V i ill ^U^Lj 4 infl^t 7C-cuJ Lg-i3 OJL>- L4JJJ ^-Ll2-LJ 

t jj«-« ^)J^ j (Nil (jL-3 (^j-^-1 <Jl4-u Jm) jll lJj— ^-j— c 

-^ • ♦ 




juwf Ma *(^I^j^I <>* 4J>L^ (^1 <j$N ^^ £jJu ^Jj ^ Lc crSj!>Lo 3 ,,,o^ Lu^of 

L*3 tillj a^aj » J,' ^ oiflll (jJljJ ^(jr" C*4 fl <j » 'M t-_fl^_i_u <j 21 LjtJ (l** 1 -*-^ o- 3 *- 1 ^ 

*3jJl^J1 4JLttixaII ^ g" < cm t—floujij tJj-Slu-JLl ^& f'lj^ * LdLj tLa J^eJ (^yi^ 'QJ^J' " 
(3^^ /* MM 4_lLq_£ CiJ fl "< r nl 5, \ rn ^ill ^£A£ IjLolS t|juL>. AftJu_J>J! ^jLS Ijl 

^ (^1 4JL_4uujJI r>j^j a Jul j^JI I juk jJj *Jj <aLc ctu^Ij 4-*Jjl *M° JjudVI 
,i ffrtj ^gj mi j T1 jlUJI (jt VI i(4_i_^j 4JL^j L^jV 4JLg *3_jw ^ ! juk«) La I n ■*■ 

ji&l CjLicLiJaj VI Jjj> at"i ( (i j Vj i<Lj-uA>a,l 4 i^jj-jJI ^j-« JU-uj>JI ■ * '--^ 3^q (jVum'v 
aJLc Jlcj LiiLa ^£. <L*jJL9 4_c^3 *jJLlA . I JL_p. Lq_4j^o JlUJI Jla-J BjjJUljQ CjLLoj 
4_uaLj^JI aJLc < ^ U j . La 4_flJ_>- £>£- SLblSLa-^ ^ .'^ , £(^"» l£' ** J ^ * J U' 4-^Lj 

^\ Jj_ju3jJI ju£. 4jf jljxjj ... Ij_>. aLaj (»_iIjJI ^Ic ^jLojj iciJLUI w ^ ^LJ'3 

o Jjfcj ijjf 4j>. o^ 1 O^ 1 U>4^ UJLH^ Lu^ 3 ^ f j4e" Op^Jlj yW f >l' 
aj t3j-« 4-Jajj_jJI Aj-aiJu . mj[^ mi j 1 1 JLuu>J! *ua (-dJjlS j-a Vlj .4ljir"unfl 4-IjLa 4-lo 
4 tj (ii JUu ?tjLtJ1 ^ m^ll j^jJ jijSLj^ ... !jj>* (*i-Aj *(J^>-1 2j»a 4_1jI 4_iL>. J^ ^ — ^ " 
L^Lj>JI m^aj (jj <"m "*-j . 4_ii>. ^jj-iLjj 4jLc ^jjo ^-J-j ' <lnrt fl 1 <i r 1 < ^ "i ^j-uujl^ 
lLjLLA (jl t ■^ tiin ij»>.VI m^* jii 4j-fl j < " m J 1 <i *txi icJi^LuaJJul ^y£, l^\j a <— d£jJu 

^ Ml^ll 4_a- I i\ \\ M^AJ ^jl (ii-LVJ i Lfl£.l l^**t (^ "' * ^ O-* J-"W (jS Ml Ti 3j-ui 4 TT <ci tl 

( }\c\ tr\T\ Lqjj 4 ijt <t LLj^>» dJll^ ^jLfl iL^iS 5) j "nil 4ljt^ 1(Jmi nil f^^p J- 1 -^'^ 

L^Loj-t^jaj^ ^jl Ijub ( jr i«j^ .4-L^lail 3Lij>JI ^Lli? (^ cjIjJLI ^ Sjujlc cjULo 

i tj < ^t j £j V ^n^j La IjLA {j^J iCjIjJLl ^jjQ BjljJlc CjLH ((JjudVI (3~ L^i«-uu» ajj 
aJ 3Ll>JI j-*-3 JLuo ^_uiJ 4jlor (^rU^Lj 4_*_u_*jj>. ^jLs edJ j x^aj . l^j^o ^Hl 3jj)i.nTl 

SjJIjLaJI La .Cji m'w ^jjq ^Lujj La niin'i 

(TEP1 ) ^t-tJJ 4 tj nil (]/*->■ J^-*^ (jj^ * ^ i A J * "J *Jj ^ ^£- 4jL>.VI fjji *j->- ^-Sj 

Jl>. ^ (r^V 3jLJ3 SjjjLud 4^jij qjS^u 4JjSLfl ^jjq '0^ u^ '"'J 0"H1>^ ^' ,'J* 0^ ^-^3 

4^-lj-i^aj ^cmu Lo Jji^-i-ajl nil ^j^^* ' . ' J ' "Jl$ •(TclOITlCraSej ^ji^j-«oj1j")H ^ o ( n"t j 

. SjJli. ^lax L^L>. jj * yl'°\ Jjjjlaj I j"i 1 1 3jLj Lai idi^^stuuuA] 4JL> ^LajLus 




^fl mi*1J U.} *" i n M (_^JI 4-Ul J.q J ^J) J j I 1 GjLliMXI (jl (jj MiUlj « l^^-V < U J < rt mi "\ A 

(j I l^J AJJL LaJlj i4j!j 4JjJl>J1 t-Sjid JU£. J^jJLj IjUj jjl L^jSLqjV (CjI^j^-o^Jjj 
fjyS *)LjJ& jjua&] yr \ 1 r\ j (_^aJJI (jLfl i^JLxJtjj . (_yajJI (j^o 5JUJLC «CjLaJS)> JUlj IJUj 



uj {jjz -ijLa £(jjj^ * p J-* ? k 3 J - Ji ^ A SJ^ U™3 * ' , '^ 'Lj CjLaj^^-aj^SJ I «LL*_aj La 

j->-T I JLC Lq_jJ3 <U£ 4 Jtt..tn*) (j^-aJ <jj 4**t j tt; t LojLs LoJ 4£4^aLq SjL^lj a Jj9 4Jola 
:^ It a Mj «(_)<aj)) (j- 4 ■aLl" a I A4_i_u^_aj^sJ I 4jL$j ju£, aJLj4 *4_Lq 4jL$j (JSJ <— ^J^ 

(j£Uj ^j^jj -telomere j-ui^Lj 4JLj 4JL4III j±c J-JLI jIjuaVI I jla <-_ajju .2j^a 

JLt£. 4-jSLlu-uu^LjJ I Sj-jJLuaJl 4jlLiaII lIHj t?\ JL>J1 l_ SjJo ^1 Ur j^Lja^.L"Ti JjLuj 
CjU CjLm-jhJI (-.aJLsej (jl (j-a J^>- lLILlA xjaaj t.^ij "fcj (4j9j^Ld JLkl j j tr^ ^ JL> 

((Uaj^^.)) ^^r^M^J IJL>.|^ LJjLSj JjL«jCJ 1 '0 mi-V ^^ Cj I J~±AJ ' jff 1 ' (J>^ J^? «(jy 't-U 

(j I (^ I <r>jl < 1 1 j mi II jjfc I Ju4» (J^Sj J^J * 4 <-Lt a (j-tjj Juu J-4-^l ^>£> <— a-fljjjj ttj in" 
a-Ljj^ . 4-iLLaJJI ^JUb Jl^->- « rtji r (_a^L>. (jJLtA (jLS ^jjij - 4 ) mi a jl i <ljw V 1 Ti ) nl 
Qji c-jj^oj La t LaLc ^jjjL-aJ bj <i r j^t mi ^j^ <U mijJaJLI ^d CjIj j aju "<!' Jijio 

. ( ^ d j>LLa jo* c^l^ La oUi5 d— A* 

L^L^>. q^a L_fljL-3tj V CjLlxj>JI (jl (^ t«.,i Mill ^A j-jj j. ajjlj "< II ^OJ^- 1 ! A5^"J 

ljuk 4-^^a iUr JLii1 J^h?^ >^M' * rtl.JI L>U. mj! ier ilt LjiL^j SLxbjj.JI 

.^-j-aalwH (Jji^Joj d^Lclj i Cj Loo— <-u j-o j^iil <_JLa]l t_aljJLsVl aj^j < _ y A (^3^ *' 




pLlj 4_lJ3 i 1 j t J L-JLflS 4jQjLrfcTt.ni J (^JJi iUj I^JSCJ J^J ' ,'JT^ L^^^J f^dL^^' '*^*J 
aj^jI <_j^liL-4 ^L&Jl_a t j * '"•' 4, j ilij 4_j_fl ^ n*ij^-jJI ^ <rt*f *tlj *i— ilj j Ajjlj "11 
CjUjjjj j < n iljJlJIj 4_lcL>»jjz1 CjLmj^ j All J.<JeJ ^Jl!I AJjJ 2I *j j" JJJ^ iioljJlJl 

dy 8 <3^ ->*' 4_jL$ tl—J>-J 4—a\ J V*r ml ( < j 1 rn 4_Jl (j^> * jtl - * * " *J^ * I— i-i ^J| LJj 

drtfif j^3 (pJI «<£ ^ £ f i dj» SjL^c j' 3 1 j "Ml \jjh ^ J&yu L^j 

<jl_3 CjL- jJJl ^3 L^ol « JJ .' ' "JJJ J ' (_P^° ' ^JJ UAfl (^2-^j *(*j-tll cP=!>- * <-".,' '"J 

jja Ijl^ *-;j>fl5 4 .lmiIIj *r r r I *->*-> *^> :2LiIjl±II J^ SL^aL-i^l £j <j£>^ <bL*!l 

(J I L_jJSBJl1I J^JJ Lc-4 4-JI j^yic .Cj^^L^JI <J£ ^^ ^i>^ ^P A ' " AK ^— JLdll fJuSfclu-ul 

^jjo ^Ij-^J SLLaJLo 4U nit 4-^^SL(-uJj£Llx CjLljL^ (^^J - 4_uJL$Jl Ijjj-jj^aJI -iljJsI 

JjuaJuj/ LIJLj ^^-5 ^l^xlj jjjt m< ^jJj *5l j "nil CjL^Lc ^^ 3 tj j , „ > LftJ^La Ljuus^o 

JL^ 4JLalSLJl j^J^-jjaj)lj"<ll 4-Lx^La (jf i^b^it-uJI ^juJ J^ 5 ^ (jt^ 1 ' 'J -0 ^^ OJ^? ^VJj 
4^>.j ^c ^jVI (^J->. <-^j-«J V (j^tJJ «J '".'H O^ (J-^J d il^v^ ^H tj-a JLx5-fl cJ^-^ 
^& C i j "ij JLfiJ t^gj mi jtl Jj^j_4^Ll1!1 • ' '-*^ 1jlj4 L^j (^JJJ CjLltJj^jJI m^I Ju^LjJI 

«ulc j>UJI Ijlx c-uu^JI (^a jV ^^jjU^.Vl fupyi LiJLJj)) 4jI ^^k. ^j^-jJL^Ij'iTI 
<h<i" Vi ^jJI iCjLuJL^JI ^^ 4_il£. jJJU ^j! I^jjI^ (J^j-uVI (j-aj . 4j^ null Lj^L>JI (^ 




^jLij) 111 iU 4J L^Juo J£ ijJLuaJI 4-ojj3J CjLaj-tdU^-iij^ ^j-fl l32 1 ^^3 4JI « Mill L^jLujcj 
4 j un CjLuLu £>£. jLiil L_i ^j-a «Ljj£La ^ <"i^m LaJLk: 4jI ^le. .olj-uajJLuJI <Jj« 

^lc (ji^JI ^^J * c^H^L- ^ ^ o U1I (j-« t3i>-^ -*-* ^j .jL-aJl (jo* ( m j-&\ <-**J 

rl him ntVI JahoJIj » * ' ^ J (_£JJI ^J^>JI LH*^ ^J' ^1 OdLH^J) ^ " ^ L)d5^ Lt* ^iH"** 

3Llj>J1 j j i n ^| 4JL-£ t'llinj jJj^A^\n\\ fj\ JJUJ^ «((C-jl j Mill t—)l M "w» (jle. JJJjJI 

4^-Ju CrA? tjtLH-^jb**'^ ^— >Lt_>V SjLstHil Jij^_l>. 4-^j-tA» C< i iij^ . b^LstU 3jJL>JI 
L^L-iJl ^ V^ljla j, i n nj Cjlj-j-ajJ-LllI jl 3j-^o JjV £>\J ^ jjl ^JLjlII 1 $ <n ml 
^3 i_iut_uaJl ^j^Lki (JJ^> ,t-> 4_Sj—tii cl JLLv I ^ .^jLk JLS <) o mlj t4 o m rtUI 
Cii-cLuajj «^Jj^j-ajlj "II ^jja '^J-^ CtLii m utl 1 a, Wr * ^ ^^V ^Lc ^jnUin f I 

tjt o^u I jla jl ^ JjoVl jjk diJ jj l-JUlJI (i i Mill j^ (<Jj * Ijj 1^ o^ oil jLLduut 

4ji^_il K-Lu3 ^1 (j^jjXU 4.J1 tjji ^>^ ^° J^ <— ij-wJI LoJlj i jJLiJI c-jI I mil 1 'jk*J 
4S^_iIi (jl (jr^- • Lkjj4J JjudI^jJ jjjj-jo^aJLjJI ^J rLL>u ^IjjVuS t^jLLsj mil 3jLua-4 
4j^j>u ^jj^-Ljw wl olr (Jj^l * jj>j-ju*jLu1u Lj}L>JI jLxiitj djLjtJl C<l<r>lj (jJLhi^ 
4_-i^a_5i-J L-^jLa (J£j tja ill (^ i,r i j <i *i (j^l LM-^>JI ^j-fl (j'A-C^j I j j * a IjJl^I 

CjJUtJ (jyjJI 4_Lx5jJI IjJ^a JjLtHj L«J iC-jl I miILj <JL£Lj6 'L-^J '"■« ^-5CJ (jyiC >L_U_OJ VI 

^ ft 

L^LSJI CajL^ w_jLH]| cjj-Ju 1 a, lir j . cjj^cjj L5L>J1 ttj Mil (ji I j t j j U I a, t^r 

O-a >^Lj 4-x^>lil UjLp. ^a^i Cj)jL>u 03 ^j^-^y^l jro. L4_j_3 jJjl ^jj| 

t 4j) i\yyy\ Cloning a «K1 4^%.j^ jl^^JLI w ;^ ti (j-j^LHl ^ Sjjl^l 5 JSL11 ^ -Jl ...r. ..S\ (+J 
Transcription J-ua^/l ^ ^l»j iJ ^J\ 5jj ^ .^11 y-1 mn ..iVI i^K ^ Vju L^sKt V "< i.. 1 1 ili^'^ jlAj 




fQ^^aJI 



<* 

j-jjLj 4 j mijj .dJjJULa 4^r mil IjLC I a/^ ^alULI J/lL>J1 4t>h)| J^ ^J& ^j^axjij'tH 

tCj|^-ijojlj"ll ^ ir^^"*^ .(."(j^jj 4£.Lj-o J^jlI 4jIjuJI 4jU Jj^ox^JLuJI J j * <"n * sLojJ 

4Urti JUCJ i L}L>JI (jja Jai. J£ ^ CjLaLi-uJLJVI _iJ_C *3h.flfclJI o JLA <^a Uju 
Lj>L>JI Lai .L-aSjjJI ^J <y=.JL)j L^J .iJuxLo ^y^a-^l (^J Lj>LkJl Jjuaj <lu«-a 

.4_UU I— )1 M71H J J t l"l" 1 V J t"l 4o_JJlJkJI (*ljjVI U^Lxj «^J^-LXJ| lj"Tl CjLLj_>. Jjt Mi**t 
l£JI_LA SCj^OJJ .*[ lll*Wjl ^-J l""l ij\ ^j£ ^^-UA-LJjJl < M (lit! Jjfc (J-A (jSUj iCj^ftJ^ 

Cjrulj-Hl oL)^ L^ (jr^^ Lj>UJI <j' Laj^x. JL^£ :cdJi Ju>i 4j^3 4_Lf l> ±ju 
5Lx>JI 4_S-t!a>a 3_iL_j_3 \i^& <j"^*JL9 •^Jj'^ ob*-*-^ ct^ Lq^a ^ <^l CjIj-j-o^Ijj L^J 

( v )- Vm t - 

^ < n ri j Lo <_jJ3 ^-o^ IjlA (j! VI .3Llj>J| dlili! ^^ 1 Q 1 n <i*> (J^^-Lt fj-23 V tcJL! 
4_^jjJI L>UJI ^oun ^pll ^tJJ 4_a-c!jJI Li>UJU tj^^yaJI Jb^ JLi 

to 

frlj j ^Tl (j^ 1 \j^- J^ ^JL^, J^VI JL>-^J 4_j? (ji^- .Jjt-aJLi (jljftSLu djIj^j^jaJLj 
- JlL>JI 4jj^a ^_fl Cj1jj>"Hj tj.t mi 1 1 ( t (j m(J iJ-uaJLH jLjjI L-Jjuajj tCj^l <,ri«ll 




fjjl\ Jjitll ^ cjUl^jjtU iillijl f l>iVl tjru SJjL* Jfj^a ^>J i^sL^^Lj 

£><o J^* 3 ' 3l j ^ (41-l^JI (Jj-a iAJe— uoil CjuIj j ~**1\ (jliji »*i ^ A j 1 ^ j . 4_i *_j_-ulJ 

I JLA ^Jlj * I gn 'T-nl 4_i i,<i<TLj 4Jj^1o SLp* (^ifju ^j^l m^tlj SLortL-oJi JJU SLpJI 
I jla i.i mi-vj i *JLaJI jijj-iiu uJLh?^ ch? 1 -*-^ (^ U^H^dhH*^ O^ >I JjJu-aj ^jL£ 4LJj 

4_Lj* £j^^-^ L>"J f ^ O' f*^?-**^ 4JLi3Jul (ji-LflLaiJI * j In" t d" .jjjUTIj ^Ij-flLiiJI 
<^JI J^VI (^yl^ 1 (J^ - ^ ^ A N Cr^ 3 J^'"^ >^Pj SJLJJLC CjLvjJLi ^ie-tut L^joJ U5^J 

^ t-iJij 4-j^j -kJI »Lj ^^ tl »l <il r J iii q i. fc < j 'v 4_jLfl tilri i-Jl j m ^!j 

J^ (j I jJLjuj^ , 4j>-j VjmiH 4 jlotl It i rt a |j,j <n n't ^JLflj jjl ^J ij-i- 2 1 jj^ 1 N ^"' J " * 
4j ^-\a-JJ L« ^>-L-« t-J-uiLLJ j j "it* I JlS (4j|j^J i In In V J XjqIj^jJ j-^>- J-^J (jr^^ f^ 

L-jLitjjVI (j-alitojJa ,t_iL>o2l (2)£. 4-^3 lJlAj'j i »i Aj| 7tJ>-jJ ^ Jil j <i 1 1 1 j SLpJl ^a 




»jji^TI j-«jlI1 (^ ?r y'n <-jL>oI l*JlLa <jjjulI 4Jif tc_>L>o Vl JUu La j-*£- (^ & '( m\,\ 

<ya <jl>-^ f I c. >f *-ata <pll oLLj^JI jU& ^LlJLj ^MJUI oljJLuJl j-^c 
i L^-uoIj^SjV c-jLaTm! ^Ur j-P^J Cod <•*< mi jl 1 L_*_aij * jj£3 Lkj-o-c j^o 4ju1jJ1 

t(jj^„.un II (jj-u ^^ J-<-uLujj 3jj_>-^jci ^ n jl ^jl li-L>- ?t>*jJtl (jx-3 jU,j-aJI JJ^ La I 

j^a ^jj^ mi tJI oi.L) ^jlII jULj-dJI jj-j-Io jl mi "wi < MTi (jyjJI cjLLu>JI ^jLa i^LLlLj 

♦ 4^^-j ^Ij *_£lSj CjJIj Lo CjLli>. (_yjk j-^-^l 
(3^ JLLi_ujI ^j^ljjuju L^-t-ujJ 4 j < j 1 1^> 4j^j>o ^j^a 4j^-kixJI aJLA <^£- tJUfcj^-4Ji ^jLu 
4jVj ( j3»l_ui (j^* jl j a! 4 in <i ^ j^a c-jj^Jlj Jlju (^yl^ ^-^J (jIjjL-ui l^o ml Sjj^j^ 
("tllS Lm>.^j3 a^j-u^jjI ^j-a 3jjmiT jJluLuj (^j.^o .SjLrtJtll CjuV^aJI (^ Lj>.j^>. 

J^ LfljJQ r (j^SLj J,<i til (JJ* (jh"< MM ^1 AJ_t4/^J^Vl (J-t-^J LoJUCJ . '"^->" &J-1-& ^CjuUJj 

t^jLxJI jJL>J1j tJjusLiLl c-jL^illa t^U^I 4-iduJLC aLlC V <Lt3e 'ib — <L^j-3rj, miTLj CjLo 

J-4X. (^jj L^Jj-i-^J £-4 A4_(jJ^JJ J I djLjIj^LJfc. jV A^J jl£[j V IjLA (ji-lj .CjI jlj nUtlj 
JJLC ^1 Jl i4_xa-> j) (^^ySj^eil 4-^JLt jl i4J_£L?tJ <"ift, tUirvl JL5 Laj)<uT Jjl^^ dyCi 1 MJ.TI 
t^ji-mj "1 rlU (j-<o J...J iS.ll 1 ^Jr cm tj jLoL-uj (jl Jl "1 < njl ^Ui a O* - ^ 'J^*' (_j* j >lr> 
^j jfl 5j-jsJJ 4— l^j^u «_-a _ ^LllLij J>»! ^J-l ^j'ij tj Hi aj-u/jjjVI Op 3 'Lr^^—^^i 

< rthtl l(jJJ '^Ji'l AJj-uJJjVl jLiil'V 1 ^jL^ - J^-flLJ! J-*£- ^*J (J<^l 4_3t-L^] C_jUtItJ^L! 
jl JLLjjjI J^>-J Jl5_3 . 7C-13tjuO J-ilJ lJ-A jl CtJjJ * Lkljl <LCj^u_uJ ^--J mi" idt/J ♦ jjSI f'k» m 

L^jj Jj ii^juMPeJA IlLA (j^J * ^^hi^ J^°^ t>lP i^^" Cr^ lA^ A >"-i^^' ^^'^P" 
J-i-uLuJ L^Lu>o (j2 4-l^I^ 4-3r irnTI ^0 4^J^ (jr^ C<j>- ji^>t JLnJS : LLaJl Jju^oj tt j mm 
Cj^Ll^uC jljjl Oj-^lilj _ ^ i m n^JI j-JI ^ jjLj j-a\ \ JLAj _ ^l^JI L^aLc ^ ?"L*-o 

(j'"j\pl ^aJ' Aj-i-o^Jjl (jyfl Lowfl (J^l I i \ 1 r\~ ajj-oojj if I CjLjIj-l>- 

(^>^l) *J^a^Jl *^J OjUli^ *jUJI 4_u1j (jrJ^ (J^L^' l JrJ^ ; (*>"-^^' (* ) 




^■tAJ^g .( jJt-JI j^jJdj ^j^ja! A^tl j ^ j t J > '^ (]^u<yifl a "^L^V? (!>"* -J '" ' 'JL^" 56 -*" 10 

. IjJ-b ^Vl ^*Jl ^ ^tu^JI 

j^jUI l^jjLlaj £>) ^g^JI i fl_Mitl ->1>3I (jH-^ yjU" mjjl 4-r Jto^lj ljU->- <jru-*jtjaj 
i^LajLij *^J LT* J * J . dy^J**' (ill (j-* **^9 >^ c ^L^ (J-^-^L? '(<_*""* «tu I Ji-JJu 

j*-uajul jjjo 1 Ta\l ,,.} JJLjj , ^j^ jI ol_Jtj-i_>Ji ^jjju-j LLcj <j^fl V 't a JjLt-jO Ja-oJu 

ij\ ^jLSLfll ^^ ^Su ^i <i 4J^-11j i«uAL>JI aAj-4£. (jjLdj Lojuc (C^jL^ i^yJLliljj 

c-fllS ^j-aj ^jj ( _ r SjJ t±<j*te.j Lj^Lui >. *il>>*1 J^ j<Ui^ JL^ ^tjiUtl c-jLV"JV1j .^Jl 
Cr^f JL3 u «mMI c_jL*IJVI o? 7^>^^ 6-« J^ ^' ^S * JLjStlJI 4^J ^^ t^ 




i 
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LLgj (^yiiJ c^^ JL>' * "' '■ ""* JL^°I ^LhH^J^H 'eft* <.<mT1 j-o-c ^1 Aliajju LikjLuax.1 

l^lttj t 4jUlj ^jjj.u.itll oj}Ll*j jAlitj o}L-a SjL^l 4jjJ oL^l Jj! ^° <*^ 

tjL^ CmII£ 5j j Mill fj] jjfc ^t^jVl <jf 4-lLq-jlJI <£JWjJ1 £y* Ju*j Lul ^^ 

olj-j-ajlj'tl <jf ^^ t< rihtl j-j>-^ * .... >JI o^ ly <lj>iaJl c-tl^^gjl,.'!! 

4-^j_5c_j_Jij j.xpru 4_4_u_*3 «L_uljj <JL^ (J5-AJ i^j^-jj <iUaj^LlL«a (jr^J .4_aJLl]l 

cu>L_£.Lfl_lj J< m. i"i 4Jj^ ^ <i j^-j-c. cjIjjj-T^JLj tulji t^f - free radicals 

. LaLc &\ t n o -*wj ^jLcj^Gj ^ Mini ^Tn tj (jl (JjLcj Lcj I j ^ '"** - »» V^Ls (Jj^-La 




JUC J-uiLLlll ^^ I JLjJ 9r t trt) Lo_£ t^j^jJI 4_^_£LdJI cjIjJ 4_co_ljlj La ' ^» *u 
^^ 4-<o}Lc ^? cjLjJJI Ijufc (JJuj Vj .(„£>jJ1 Sr»W^' f^ 9 °>^ lS^' J-**JI 

****** ** 

jJUJ \AJj_u^jOJ^S ^i^- LT^ (j^ JlS-*^1 4j^Aj -ij-^J AjULI ^-C^- Q4JUjJ <jj Jul 

( } *) 

£j\ju*jtX\ cL_u_iJI JU£, j-^l J* J "'JJ dWv>^ (J^ (IhL? «aU 1 V <r f j mi j 

^ >-..rJ ji irt Tt3 (j^iJl jj-^gjI cillj fjji ju&\ 4_i* j»Je_i_cuJ 1 (jl 4_jL^JJI ^& C f j "m 1 n 

tlljLStaJ (jf ( rtV Mill ^jj» J tT"J I JLAJ (^jJLaJh-VI (j-A 4jU! (^ 5j Mif jf iJ-4-«JI ^^ 

—r ** H 

*«4->»jfr,.rr j mJI tj^-)) U^^f (J' '^ ' f f"^ «^-j>>j V j Mill (j^>-» 4_j1 ^£- (j^>- c^l (jX. 
i 4 a l"i V <t 4jJ 111^ 3j ^ **■ V JL>.|j Cj^j ^3 (J-aIjJLo coJj Lijj-Sj ( ^ 3 jk 4->>^jr j uill^ 
t4j>.j) Vj Mill ( , t ti ( iu (jl » j lr\ "m m**i 5j^ ^ 2 1 tfJLA (jja m^I 4 n jV^J LhH 1 ^ C^^' **~ 1 ' 'J^^'j 

^11 LMitil SjJLSJI 2U>UJI uLd^I^ c^L^ 0^ ^-uaJtl V L ^ 6^ fJ 

Jojl^y ^ ^ Mrlj .^Uoj-uJI i^jjLajj* Jya 5 J <i",i nd J ft. tA 1 ^^ cLqJjlJI \q a t .W**tinl 

5 .^jj ^ a^j ji^. ^ ajj 4..li^s!j ( (Hela) >L_tA L>L^ <Uv ^Jub 5JM mil 

. ^ ^0 ^ (*Lc- (jj^ jj ^-"^W CJ^ *^jLo ^1 J_j-i-j Slj^al (^^-Aj i^^-u^V 1_I_jjjJ_A 1 ^ o mi! 

(j^>- L%-aL>- I^jI£j ^jISJjj Cijuvl (J-ojlJLI {j ^a V&Mgjjuj \S^J>- i'*n r< < nl LajlI^j 

* L^ji j*i"1 i (i I 3.' L7^ (j^^-'"' ' " "'J iSj-**\ 4.Ag_t-a CjLLlC J^aj CxJLS La 1^ j i S L^jI 
^LglxJl CiT JU>. «-m-^ ^ ^YY aLc ^ LuMrjj ^jjl t Lo 4_4Jjlaj tCJj-aj L^jj Jj 
L^L>. CjuQ^I V"i ml . ^JuJL_>- ^jUoj-Lii CjLuji^_l^ IjJljkj jJa (ft^-if Ij) itri*^ iLdliA 
^yi^. ^jVl L^jjjj *frLua_aJI ^^ CjjJsLi-u L-ft^ JLiJoifl Jl mi ^jlLd c\ mi'iV ^-jJk 
5jJL_>- (.j-Aj • 1^ Min i LLjJjJ-A .Im'w OJ3 <jr^" ^>^° 4jLft.4UjLj JUJJ aJLjuI jllaJ 
L^B^ CV 4 U^l S-*^ cr^ C^Sj ^1 ^ jZJu fj I J_^l jjf VI <£jlj jJtJ ^^k, 




L*L}L>. j^iL Ij-Sj-c- Lqjuc 3*LjjVLi Lkjlj^l (j-o^.1 (^pJI _ L^iIjLc jl ^-u^V 

*t 

l^^>- (_y^j (-jujioi ijjj . ji "< o « jjj^ajjjj l^jjl! yL±A \-*yL>* tj\ 4-LdLuju-j j-a 2 1 

****** *> 

*• 

^■-L-tlj L*jjj ( JULJ 3jJL>. M-JJb Li^L>» -^5-*J ^)Jj *(J<1 t.tl (Jj4 4—*JlQJJ jj^-LjQJ 1 J " 1 1 

OjJ* ^Jj itif J (j.u.*i>* Qji 4->J^J Li 4_lL>J1 a) r ii n 1 1 JUU Ci^4JJ 

*• 

.ljLAII (j^ 4jLo)?I JLcl^l {yt JSf jj^JI j^jlII <^j9 tjllaj^uJL 4IjLoJ JUl-J 

*> ** 

Jj_a i2Lj_j_j_jJ| jU^tl J^i|j_£. Lot .(j-idiJl ^jfc ^jLLij-j-uJl ^ Jj^l jU-^ll J^aLcj 

^ ** 

i^LxJuj ijjjO^LtaJl (J^lo * ' 1 1 (ft i hJ aj_ajjJ|j t L*j_a^J * - * k" j ^JlJI j-j« Jf I i^j-UJjJI 
4^-r ut 2 Ij .till J j-J-AJ 4 jlr (jj^J L4-4 ^!l^1 «4 m.i a» j^ajjl mII 4Jtij L^L>JI Jajtu 

U^i jJ^j jV fj-o ^1 dlJj yi o^j—iJ o^L^ **^ iui^H^ oj^ ^1 

^^"" *> *• •• 

V) i( jLLij-*-uJljJa^ 3jLj (j'tj cjIj^jjo^LlIJI j ts\ rt> :4^jLfljo LjjjJ ^jLa 1 jlSLaj 

*4 ' ** •« ta •* 

tjij n t a J^t-J mj^- *0^^ 7^ '^"'JJ * ' "j J"^ T n n j ^jl ^juo^jjJI (*J^J-1 O" '^1 < ^- i ^->° 
Jr ^ ^ 1 ^ O ^ < n| JI » rnl (J-*^ ^J^-J-aj) lj**<ll CT^>u Qj^> J > ^Jl ui)* ( ol ij\ (jJS (- < i < nil 

** 

till j ^jJjj-u tjj^-DQjl nil LLaJ-A ji^ .^jUoj-oiU J^aLlu r-^ic -^L^l J^^ jtjjLaJI^ 
. 1^'Vj^rjMi (^ ^J^uJI aJlSjJI l^uiri) (^jfc (j^LtJ ^jLl fljj^l (jjl^- fft5fcjJI ^j 




Nbf»^*^£ ■?'• 



:Jjl j o mi*ij 1 1 Julji j .a m£J j-bjLS (jlj-j>* t^^L-jJl ,,= 

.((Ujl C q^j>-^1\)}J «4 tuiJ^^— A UJUj A (ji^-jJW 

ft 

: Liaih. I m i « ' fl j <* ^jl tc^usI^JI <jja <jl 4 ri j rt "*J I j 
I g K mi /c^j (jLJLi-Cj (jJLwaJl 4JLjJ9J <jLaJj9j o^ 

OJ^-^HJ ifubjlv c-iJtuij ^AJ-^u^w ^^jl -L3j j^ ^ , , rtJ ,L^J1 J£ 




JL)1 p4£J^ i^ajMllI tfJ^J Q^jLi-ixU jljJaVlj .(jL^jJ! £ys 4j SJi^jlU 5j1 mill <ya 
* <cj cl/^^ ^ <«^>L>. ;4Jjufc ^ ' '^^ CjLj^j /ts^jLlLj LLljwIj 1 4_La_i»tdaJ <L>.jJu *j)" ^ 

• «4jlLuS1I j j < n 1 1 2LjjlI » Ufl 4-iJJ>J (^ 

1 o j*^ l<-*-^>* LjJ^-C 1 *( j i"i l^lLA <jl VI ♦ ( _palj^a VI <. m m"<t Sjio^a-* C< mm! OLllj>J1 
<j\ ^J t \ «tl u>-^* ol H M> O (^ *LiLVl tk^V .Cjl jJL U^>JI IjL^J Jit M 

** 4* ** 

(j! (dj-jo (JjV t LTV-^ l-*^ 'f ^— i.uiVi^u (J^-1j>ojIj <^ Jo <j (jLaJ_>ul l£L)^ U" 

3L»U^ cjVU. ^ «l^jtill ^I^jJI JU1>!» I ^->-4 , „j oL^ c^' 5 J^' cjVUJI 

Ij i a A LlA (JL^la VI ^jLfl t^jlLj^ _ J-i|_/J ijaj^CLa CjVLx qj&C (jj^J *C?^'jJ D^>^ 

(^d'"JJLJj 'Ui^J'J iJo) MINI {^y£ Qy^jJlA^ if\ A"T 1 (*-*J « Uj-^3^ ' " A (*-* "-^ii LA*^>^ 

Oj£j*2± (**J -IhH^' p < P - '"'^ JJ^' cP! U^^ L» bA ^i^ 3 ^i^J **t*^° 
aLj-ujjVI o^-^ lJ i9 '?''3 , ^' 3^J~ A (* 3 ^ b iO^jfclll ^j-mjIj-jlII J-Lo 4^- if mi "i a ii^->. 

oVU ^ Ij^ jju! (jUL^L cruLuail JLiLVl oVUj . IjbjLui l^b LiSr 

. L^jjlAJ SQjLlJI 6j y 1% (jS CllXjkj IjLp*? A^JiSUj *(^\j3 - J^J^ (JLoial 
JS ^^^ ^ aj_cjujj3ji^S jjjo 1 ^ i nn\ 4£A Milt LjLj-C. cilLi-A ^jl w_juaj| Lo (jl^-ju^u 
<jl j ^j*^ 4_j_3 ^jLollitj Lo Lai .(jL*L>ul 4-joj^LLoj (jr^J - J^l>^ *LjoJ^LLo £ys 
1 o mi iL-)VI aj_uuj_«j(^ ^j^ (JL9^ Cr^i? - J-^'^ 4_aj5Lj_a ^& ^ n j ^ A 1 1 4-3.V Mill 
j^-CJ LoJU^J . aVI Aj-i-uj^aj^S £ya ^jLqJL>ijj 4^aj^Ll« (^y^ a \ j ^ A t I 4^jlAJI ^jjSJ! 
JLH 1 'Mi '-Cr^i - J-^'j^ <-aj>LU^ <L^u^> o^J-^' >^ J^J J>^ a* o-^Ul 




\ (O^ui^ogjS 

.(JjlJLa jj y )j->* 1x1a CjLllj>JI ^jjC jLlcIaj Lo (J£ (JjI n "kJI a JlA m£JL_ 3t_Iij 
-ijjt^o <j-u-i] <j^-?^ <J' cr^ (J^J *f\9'JT^ 3-J-*^j-Jl 4_A_uiaJI (j-aisLa Lgjj JJLjJJ 
jjjn LjI 0^>i-J! «j^JlLl3» *«lLusV iSj-^-u 7*JJ^ (J^V 1 injl 4j*-a J-*- 5 *^ *^-Jj 'tlA^ 
<jt£$ - Lwt jf Lj^jI UjIId J*j>JI JU£. 4J <.i^j <L>V 4JLa <jr^>JI ^1 JL3 <jJjJ1^JI 

Ji 

.(^LiUuf £jy>- 4JU* ^) 1*24 ^Vl ^ jf ((^JijJ - J-^Lh 1 0^ ^^* o^) ^"^ 
Ob <>^ Lb>^ 4.ca-al£ oj& ^ ^ft U* ^^^ c^' ^Jj^l cJlj Laj 
Aj^kiil Lxju^^a <jJJIi >.— )JL-tJ (j I '.'."" ^ •'""** JLaS3 i ^y^ 1 (*fl*^ AjIjU <jJLLA CjjL£ 

* 4jjjj>. 3 J3 4jjj^j 

L^Lij o^ ^*KU fjLuaJ! ^yltlLj 4jv .i>> 2UL>. f±A JLu-lu-luVI oj tiu-^j 

JLju Uo \S3^ ^^J- 1 ^"J* ^n (^1 u *"* " <^ J J 4 I (^>Lgj ^1 1 mi "< a (Ji-JLJ (jf pjl—jJI 
t<>l J T It (jLajL^ O " '^JJ. 4 lt^ ^L^t-jJllll^ .(J-uSIaJLj ^u£LsJIj _ ^j^>.| 4_lAj^j 

.^>-jJl (jyis LuLa La ^jL^j-uuj ?t-L5t-uaJI j-stltl (jr^- ^-aLjuil (jyJ3 
a! L^JSJj t^jlid ^UaJb 1^ 1 11 >-n ^ * i>»ti ( " , K <"n (ji £j^-*^ 4JL^> ^A J1jJlj>-j 



■<-(-Uj 




Lof .£j-\JL>JL ikpo (^*J* 4 j Mir VI ^ht aj <\jlsz-uz> 5j j iS 4 ,o j mi >a 4jLuxU 

c_/VI (> ^Jj^i! ^Vl cAJLt-TtJLa :jjIj g;l <ii ,J ^1 jjLJUJI ojuk col 
£j^. 4jjj i ii <i '^ t;»VI ^ys 4->JL?>^ ^H ^' <^1 n yl\ Lai t4 o j mi II jl-u-o ^£. 4Jaj) m a 

^^L: idiLuJuJI JU£. 4 <U.tTu.ll j J ( (i rTl JU,tJ JL>-Lfl (4jL*-V1 (-S^u 4JI ' *jj *,..<! ^yg 
{jA j-j-M i^jjJk LcjJj jQ* i^itl 3Ll^- (jji^- JbLfl-jtU A-a-ua L^l Ij-tJa-c i— <-< M jj L^jI 
tfjL^J 4-ufljLu3 m^I Jjj^jVj aVI aJ CjIjIjlaJ ^ylc. JjiLlLJ fin ir> (j, H<> ^i>>f n-iUj 
4j£jVl ^ JiJjJl ^1 l^ujls ^^pJ! (jifclL <j^i La-uUI (j I Ja^Va. .4-lUjJI 

CjLa_j (-u-_4 £jA £-^j3 O^ (*^ '.'J y "i — ijjJJ .j»jJ| j-SLui tiUJ—^J ;»Vl JLlC j»jJ1 

Jirt Tt-i ^jl (j^ 'T'' d)^-^j ^° jl'^ ^^ Cr^ - JJ^ (J-u-oLdJ J^>- f ^*** (jLcjLijJ Lc^jI 
.^LLxaJI ^Ljj! Juu Lo-l£ <GMjtij La Jaj-JaJL 1 JlAj - a VI -ljl>« ^ 4^1^ 

Lol .^JL-^JLl ^yk. f- Ij-jud ^ L^-JL^ 1 ^ mi n'i oLlj^U o JUb JU>o (j I 4-.1AJJI 

*l£jL* jjja L^-I aVI tfj-SjJ La ^J-jO IjLC Lo-i£ i^VI tcJLl^aj aL^JLaI 1 ^ oj o <r> 
(3-U "n L^ jfa j»VI CjI m -w ^^ (Jjj V c-iVI CjI n-w (jl-£ ijLu^l>.L jj^aVt 3 f miLtj 

^a ' ^ '^ 'J LcS 4-g.j MiU CjLulj>J ^^ojVI jLojJI (J^oSj LlA (j-«^ i d ^ ^M ■ * j ^ '" * 

.(^j^jVI CjI j oLUbll 4j>>o 

j^j (Si I JLJ5J La j ^ IrS La ^jLc^-uu^ tdjlj i mTI ^jn»^ ?t_iA (jIdj^-S ^1^- S-*J>J 
4 _pJI CjLIj_l->JI f^jS JlJjLJeJ ^jj «L>ijJI ^jU Cl\ jJL ?ljA (^Idj^ LjJj JL^J . L^Jua 
^ j^jjLaiJ 4lj (nj (^1 1 ^j„\ T L>^ ^ < >t j j T I JS-lj 4_jL>JI ^V i\ t r> j ) *uu£ 




\ fo^jw^ogjS 



^511 >^£JI Jl« oLolj^JI „i ^ Jill ia~ij .*Vl yi j^bll ,>. jSUli 

CjLljJuJI (jy J3 ?c_<i-Lo j^fe i-ajJLa t< m <^a ?H^ L)' LM' Lr^* 3^r^ ' J^-Aj .f-j^oJUa 
^ylc, L^jLdJ ^^ dbLfl^>JI ^yJS a <i"< «*) JJJJ L^-J <jr^^ CjLjLuJI ^r^J *4 j <i j tMl 

.^jdl^ioLjJl 

(j-aj . ?c-ud I j j-J-C- JljLa l_3Jl$J 4jljo 4 mm ^laj>J Yl_ 3 ^j^ \J,\ j*J-Sj (IGF2R) 
JlJ^l-3 :^j-*JUa LqJk^l^ jl Vl_3 (j^T L^>-^ >* Yl-3 (jr >- (_£l <lr^- o' "t'-?-*^^ 
c r t->L^> (j*a 4jjj2i CjLll^JI ^j\j JJ<-^ 3^-xJt-uo <Ldjl i n fl ^$°?3 '^-^ y J '^ A I '" 1 J 

^ ^ ajj-j^oj^ (jr^- lQ M'jTl Yl_3 (jr >- ^T U^ 1 *-^ »j-t-u-Jl ^^ (^>- J-J iCjVL>JI 

CjI m-w. ^jl (j^a aCjJLj . 4j*m (*w 4^» 1 a u qjS A'jjl -^^J /""J ''''j!^ *4^LjtjiJaJI 4jUL 
LLljw i_dLLA ^jl JjL-flJLi ^JUj 4jf VJ ij_jijJl (jJS 4-C.j^oJUa iIimi jt jT Yl_3 (jr ^ ^T 

.(H19) ^_A ^Uu^lj iYe-fl ^ (^T jLt^j Lla\ Lcj^JUa 

4JL^ i>^*^( LajljwI fjli^j! t. t . uitt '^ ^jljuwjj ji^^xjuo (>-4^ J^ oLS 1^1 




4-j5eJLuaJ, (j-ujJj A q ... *\ ^jt L^jJLjLoJ »1 j nil Jt nlj 4_jjuVL> OLllj>JI < * * ^ "" 

.ol jJL ^al-nil jl.yi.itj e^UVl <j^*Jl 4jjJkil j^T 
Lilji nt*n c-ljL^ I jJ Lq <_ 1 <<!"»» 1 Ah 4. a l£^JL,u i*\\ in") jls L^JLfl i^jjjl cj! n^w ^jjLj 

*<UJLj| J^-^l ^>?' '"^ '-^ ^-^^ 7T I < ^ J JL9 i3^_L>.VI 4JL>JI (j^J ,<LdJLt5t-«0 *L>I 

t l ifni-K cj! u i.m a djUV! <jj& t«Peromyscus maniculatus» ^jjVjj^mU 

PolionatuS)) (joijJLjj jJjj jh^i ujl oj^^ jj Jj « ^j i.1 f IjJl (^^ j >jj 

^j-jtj ^jiaj J^ ^LIjj 4-^alj^uaj ^lj}Vl 4jjL^^I tbUVI ^^ «Peromyscus 

JLjJIjJU J^JJ (-(j ni " U (j-ojjVj-jSLuLa ♦(_) pjj ^j^o c_)Vl (jL^ I Jl ./*Vl 4_Lo 

^W t^ jL ^' o^J 3 ^ 1 ^^ m^l) - M^' 6^ ( Mj >^ ^.^ ^L^t^L 

(j^a (j*** ^- lj) mi j 1 ^jj 1 n ^LXo 4_i_3 («^>>J (_^J3 I (j mi rt 1 JL-90 jjl (j-"JJ 2f j_lSLjjLI 

1^ 1 j t^ \ ^J j 1 1 M ^Ja JjLoj cz-t-L5tj (_ i„V"< r> cjLi_jj>JI ^ jla ^jLa Ij^Jj t^Lj^V) 

CJJ m 71 II o^ tlry^ cr^ * L$j 4-^jl m.U 4JLwVl t-jl m, ^ ^iil |»Vl -ajl>« t>o 
4JL1J Lol .JLLSj VIj^ Jj-jJ t ^ 1 V" i") CjI m^II tfJ-A (jl-3 iljL^Jj il_AJjljja J^' 




\ p$u>y>$j$ 



iUlU 



mJjlX\ p-^J(— 1 1 £yi t_iin tjL-S Ijl \ o V <X JLjJjJI Q^Ljj :4 j <^j i^ ~*)\ 



9t_L-uJ (jl J ( (i J> * **-J (j m *f "»J 1 jLuaJUl ^j! till j t ^ M r n J JJ k*** 1 * ' 4— * L iJ- LM CjI < J ^ 

<j^a Vjuj .fjij Lcj_j 2Lcj^jJLI cjLLlj>JI (2rv SbjLiLa ^lj-^>-! JLlc. <illj juJj La 

j-^fcj ^i^- jJLjlj^ t^ jj.S JL^. ^j fr<t-i n jj) l*Tn 4_Cj_j<sJlU CjLu->JI (jl JJ^J <<-dJj 
4jVL>. J£ (jjiaJj ^aJLH CjVL>. fj^it i j i m rVi ?tj-A 4j^Ja_» (jlS t Jul^ZLa 
4_4^Lc (J^-jJI (j^ \ ajujj^ajj^I dL±-a if I 4jr m <tl J-0-3O . 4_jj^C 4«*-j*n jLajAJ 
Ju^L^ t4Jlljl jl 4_ij1 ^j 4^r mi ill tfJLA j^-cj LcJLlC 4J&Jj i4^«l (j_«a 4_uT L^J? &JlJU 
^Lfi ,l_)V1 {jA 4_jj| ^1 :<Uua <LljT L$jf (2>JJ»J 4-jo5ic (La jjtJ (jlc a.t mi'iCi L4JI <jj» 

^j^o (^ if 4 jrrulLi m^jLc jj-C tfjrJLu \J,\ f\$ j'^ J^5J V <jLaL>oI 2UojMj-4J ^rul <^I,I 

•* M •* ** ' 

^^^jA djLAj . jJLJi^jI L-4-^jI jj 1_4-S tjKI 1 nj 1 <1 ^ J IS ' 1 jj '< i^J—t-u (J*uQ J—t-u ^_d JjJJ I 

4^o^L»JI La <L2jjJaj » <>ti ij-jo VL) (j^<iit"iU ^j^H^l 5L^ o-^ 1 S-*£>^ ^-'- s O^ 1 J J* trt 

.A aj^uj^a^j£ ^yS tfLltil (JJJI f>tJI ^ iCjl_LL>JI JjwV 
iCjLu-^Jl (J j 4 ,ui*i c-SLSjI 4 lj 1 i\$ ^Jb rC J (jr <-o «Lfij^»» 4 1^ j a (jl j^JLlu Lt£.J 

jLju aj _ 4_^ojjVI ^im S ^ 1 nj L_« J^ mm (^^A^ — 4 t «r\ ol! j^ \[\ £jr >aLuJI frlJjl 

CjUr^oh (JJLlAj . 5 ft j U 4Jljl ^jLSj t> ^-3 t4jl<it!l dJLA J^a La ^tj (jJ i£. 4_cayajLll 

. J^l ^(jr^* l£JLlA (j-aJ ^jSJj itdJj jL>o] 4_Sj^Ld ^ S^xLa 




J 



XtaJI 



.4_^j-jojJLI cijl m ->tl L^jJ _ 1 ^lj » utl cJi^jl jl£ <j;j^l cjLLl^ 4_x^ Q$^f jl^-*-" 

Jl nH*lml Jj^~ "linl,l ^y 3 (j' £-^^1 L-fll rVl^l JJLJ 4_flJ <^ cLjlxJI (jlcf i^LjJLlJ 

Jjin."TI ^ ^LSj! *JL>- cr^ U^ j' Jji mm 4JL»- ^ L^i£ Lol iory^j-aj^JI 

. ^ <\<w f U jsij? ^ 4Un,„u 4jjih<:M,Vl a. T till ^jj <pl; sL** ^ 

J^ L*^i jLa 4jU ttl plit ^ LbL^UJ 4«n.n^ll 4^>JLai o^ LLut-a !^>w 
(j*L>. J-Aj J U ^ l^-*l 4-^qJ^I "i < ^£, «LLLxtJ Ju£. (Jjj ' " fl ^VJ-A Jlj>-Ij . CjU_}_jk. 

^^? u^ o^A/^ O^R" 5>iL^o ^j^ oJI j-^i (UBE3A) I ^c^jjj c y ** ' "J 

^j^ i < ii 4 n hi! 1 o AJLj>.Ij i^^JJjj _ J-il^J 4-^oj^ "i a ^^^3 l.m uitl 1 <t ^llnt"t , \)f 

Lit j ^j *lS>^T ^LL;-^ ^Ll* ^L^ Ujjj JPW ^-ulj-^^lj SNRPN 

(-J3 tCjJutJ 4J( 21 iAj^tj^aj^S (JS £yfl 3jL>-lj 4j?t < n ) 3jLc w ^^ m> U^->|-^ tSl^ol 

(jVI Jk^oj . a j_*jj j-ajj^SJ I ^j^a (jr< V < ii\ * jj tt »ny>l j^j 4-iJaj^jJLj j^o J?l ^QJuulS 
LiU J ^*ya 7t— <jjJ <il)^ij 4_JLlaJLI Jut (jaSLi_jjj i^a-Lo ^jl a_i_jfcj t <1 .^» "^Vl JLjlj 4_i! 




\ p^ui^o^jS 

f jtVi id") Vj . 4_ua£a_JLJ <r<j<i a j— af Sjlx. 1 1 JUfcj iOLloill ol ^ aVl ^^ ^L>. 

JUxl JjaLSJL* «< <LV *rj» j-^-fl .^jMJlII I jufc SjJK mi a 2L>JLjLja ^& 4 1 rt j^Ja *i m ^U 

^j^lu^Jl qa Ijl^Ij <-3Ju*J 4JI ^j-a Jl^LUI k j U "i 1 (i j V j^Ja . Lulj) Mir tiU j Jj»-ij 
4J-4J ^ 4-uaj^ 4_j_3 ^tj^ii «J I u^Jlj>JI I jubj -l£>^N JL>iyi (jry>Jl jl * j*-L*Vl 

|jl (2>5Llj '(C^J La_a (^1 ciJJj (^ (j^^ ^ CjVL>J1 *\Irna (^J . (jL_xf <jLa^u^aj^ 

jlj_a dJLAj ;(E3 ubiquitin ligase) «JY JxLiJI JojIjJI» ^y ^a LLuo^j ^Ub 

4jJ-L^. «tu_*__a L>L-^ J>.b (jia-aLc. < lnj . , .j (Jjl jl JJJ L^J (^yJtlXI 4—tliJjjj 
jjl vl <i Ir 4j^u cJi-*jiIlSI (j! \ ^^V aLc ' * ' ^ " *' a ^^ 3L*_3 iijJL>. aj .^UjLaja-^j 
l^I Mi"tS2l I Jufc j^r rtl . Lljo pij *< flHj j i"u y\ JL-t£. ^JLI ^3 Jt mij I X^jjj LT^*- 

jJ^Vl j-aVl Lot i LLt^Jl ^Lflt^L JLuj Lq^ jLjl^ ^_l£ U I n ^ oJliA (J? 
4 U mi'i (J^f 4x.j_aJLo CjLujk OJLlA jjl ^^k. 4j^ U±*\j-> tilliA 0? >d^ VLfcj! 



v L^jI 4x.j^aJuo 




4_j_L «>» *" 3 u/ljj ^ j r (j-A l£JJ j l_3^_ju £>J (jl—^ (jjj < I ^ia I J -wlj 4 in <n 

Luljj ^jujjL^JLa (jl*ii <^*> a tuJuj (jl ' a '^V 1 flbVlr jlHj (_y-A>J .CjLajou/j^j^jJ 

Tl^O 4_j| ^g_3 4JL>JI aJUfc ^^ £ J-JLl r-Jj j <i^ (Jj>^ 4l*3 La La I *(JM>^ ja L^"* '**>* 
(juljj L^jIjj ijlS-a ^-^J ^ '^JJ.* L>* <-'*!* ^ * l ^ A tS^) <-r**' L>* Sj-qlL-ttX 4 t <ri^ m^o 

^Juk (j^* ^^Li J- 56 - 1 cr^ f ' tri ~* ilr* ' ^ ^ j Sj^-tfu-Sj <UUV o ftinv ^jjo jl_- iJI tc^o (^ 
icdJj j-^j (jjLu ^j .tiJ^juJ! rLl»l *^ (*jjj 4 j im->JI oLa^JUIl 4_^ ^-JLj»j l?^' 

^jja Uj*3* t-ajjj (3*°^' ^*J-*J *^j in ill (j-aAJI aLoI ^ S U * M a Sj^Ulj ^LUjJI (^aVJlj 

^jjj ,oVUi^Vl (^3 (oSLstlJI {jc 4Jjj 1 .. a ^j limbic system «^L>JI jl4>Ji» 

4j^jI icjj 4j Jjua£, ^UojJI L<i in a VI <^>. £ja ujjI^jI *_«a jijLtltJI 5j mi a 1 1 

*L*iSLII Cj^a JLitlu-u! aj . <Lljw (Jj ij 3Li J '">J Jlj-uI (_y\j 4J l_Lfll^>. LjI^^>- ^Lus? ^'t *\ : l^_t^_t?CH f * J 
- *J. '""'!jj ij^^ '^J-^ ^J . S^jLqUa CjLuLS Lj^L>- 4jS ( U l"i V) (_^JJI (^jliil (^jJulaj 4jlj^Jt («Ic t _ y i 




\ pgjw^og jS 

^£ t_jVI CjLul>> ^Jjj V j <^> ^ 4 <t j mi U £)1 i^"«' jjl III (jLS ol t^j^-l CjL*1£jj 
4-tli-caj ^j? ^J9 aVI CjI'm^ Jpj V J'^^ a J^*^ Sj-*^-^l O^ *(*■ Vl *— J ^P fc ^ * * ' "*** (j' 

4j iq\j 1 ntl ^fl ^-^' fj-*L.U<t (J**- £J-i-aJI <^£ j flU ^ ^A a|_c ^ia .(L2->- tijjlj-jj 
L^di) U5^ Cr^' O'j-^1 *— ^13 • J^' (jr^V <jr*VI ^JjimiTI £> : i*J (jLj 4^^JtLo 4_u-oL>- 

.^jjJbj CjL^>a| Lgj| |jt£. 1 oj 3 4 j* j iU> L-^ajl OJ^ L^?^' dy ^JLj^ 4^-nit \ q*^Z?\ 
LoJu£, (jixJI ^Jl <>_i^Jii] La*:|jj>. 3>^ tj' (jt^ J """J '(JH^ O^" ^^ L^ 3 J""" <jr^ 

Ci^juijji^jS £jjs * '^J* UiJjl 1 nil IjLA ^£, ^jju tjLj jJj . 4j^jVI CjLfl^_L^j_4^j£jl 

.cjUVI ^^ LLdj-Aa j j 1 1 **< T I ■> ■ ■ >* j ^1 tj^jJI ^^ j flkj ji^ 4JLa iSLpiVI (j^l 

t—jVI 4_La_<-ul^j ^j-«Vl lJjI 1 ntl * ; ^ 'J o' jj ' ^" (Jj-iiJll ^yi xjjl^j IJlSL&j 

I JU>-lj (j^ ri t j '^ »1 < nrtl Lol ( JU>-1^ (JJ&I Aj-LMj^jj£ f*^-^ tJ^^P^J **^-^ ^W^ 
i^LlJLjJ i^j-Au^l^ (JS ^3 4 lj t iVi uifljl JL3j i^j-AJU£. (jJi^J (^j-^^^J-^JLH (!>■* 

b* ^ 

j j^ a j ^L^J ^4] U^^ 4_«j^LlILj CjL>I tn 1 1 CjLjJLoJI (jl 4_S_j_S^>JIj »j ill 




^j^-juoJLLj ^M-H *-£Xujl ijJj^JJ (JliLp_9 ^jjji (j-LCjj (JV IjnJjLBj (jl 0J^-^»jJ jjS.fi) 
ljL£ ^^Vl (j-«£J ^j-jjjj^&J^ <j ^ ' n ^ c^M-ll t-diljlj l£>^V| O^l fJ^J-^JL^ 
1 h jf\\ jjjia-fll (^hJ (_jU2i a j-_ou jjftjjSJ I jJH^t-eaJLLj aLH_3 (jj^ mi r j ^t^w* (jJLL& 
{j If. tj 4-Ja^UI 4^>.Ll!l ^jj* 4-£jLfl 4 uLJoj Cj)jL^o» ^j^jjJj tLfcljJLa L$J 4^jJu 
^Jfc Lcj «4 jc 1 »"; ^»VI Cj^LcLjiLU ' L* j , ..jS J^utJj i4j^Lj_iH]i 4_j^>.LLll ^j^g 4-jJj^a 
jjSjjj .iJu* - j^j-J VI aj^mjjj4Jj£j1 ^^ f ^> n n 3LL3 ^ j-ii ^J>»-J (jpit^^ ^jj* tj' ^ -^i 

ijUrlj i jLiL>U 4 j mi j 511 ll!Ij.>V! cjIjLjJLvI Ij t >>>j (jL dUj ^j!>L^jj 

(jj (_iJjjG Vj i^jjj^^l jIjJ&SM j^U!^4J (j^yf t ^ '^'J 4UUtl CLui£ I jl Ux. 

L^Sjlui jj-jLj ^^c iiaLc. ti±Jl£ 1j] I *.f.j hjijjuoLci j I (j^Acj^ (jjj_>-Vl <jL£ 
t( jjj^^l ojjj iJLmi ^ SLa^-u^ O^SIj 0* J I <od>^" 4151*31 cLxb-cf ^ 

4L_-u/l ^jjG jJLlj j I f J i<Lj J^°Jj U '— *-J "T- "l 1 n" V jf rf<_LLl j (jJjJU <jl j J c ^j^s 

(Y« 1 5) l^t a ^tjjtjuaj ^jjijJ)) ^jnCJ j-fljuaj I j. ij ■> j (j I ^jjJUljJI (ji^. Oj^i? »4^jL*Iij* 
. Ij-l*l5^ J I 1*^^- fij ^ frf ^ O^" ^ ^"J^ «lJLi_>i( jl L^-jj ?rj> i^i» £j£L 1 <J>-jJLJJ 

cj 1 j "1 *> (J^ ^ jJ O^J • W^ j ,i; '^ (^-"^1 41^ in VI ^jjji f-j^g -*JLl Lajuu l-j-luj-^-u 
^^Ul jLiL_j_ljaJ1 <j£Jj (^Ljjpj-uVt ^ji j i 1.^11 j oLi"i il! ^jjji (ji^.1 CiL>>jj j_»j-4j 

jjt-j ^lf, e^ji* (j-U>JI I JUfc (jlj i4_jjj Jrl 4ic_i-u-JI j^^ VJ Ij t mIp JJLlLjV i(jju^j 

iUrt ^ -^ d ' ** ^ ^ O^^l JLil^VI £yb <_dJ J ^lf, i£j-*-) ij^jbljj dj^Lojj jj^-i.jj (*j^ 

(w) 

(jl 4Ja_x-S_>J Ij ^ 1 11 fi") 7"j^aJ U^j) ^jVI *^jijj j tS ^jL-^Vj 4j-uljjJ1 dJU^J 
Aj^Ljjj^jjj^S JU aJl ■ ^ '" j . JL) 1 i 1 n ^jjs _J-&* U J ' ' cJV ^* J J J '~ W^ 4 jr i 4," ^ VI 




\ pgjuu^ogjS 

Jljv^j 4jf l_3j^jl!I £>_<a (j5LIj i(j-u>JI I Jufe *-uDj_^a £>J-*J aJ i(-jLi£L]| I JUfc 4jLj_£ 
(M^r in a JJL^J ^WJ J-Jj LljU ±& Lol *^Vlj 4_^LHi 4JVjJI j£Jj 

(^LbUl u>-HI Jl^lo (Gendre) 4_^1 mh-kJI 3i>-aJ1 J>^ jjjy JIo L^oj 

,gjJaiJ| jjj jl^ib J-JaJl 3^3— * ?3-*t o' J->LiJ1 <>• * « ' J J <£^lxi] jjJ 

jjj j^t f j Wilt oL-^ l^i L-* o- 4 * KmiU ^j *«ilto j^i J* ^ <jjiI J-**] 

«Lxj«J Jj^^a, Lfe^a-C ^j^a 3jL^-ljjl ^-Lp (j-J-J' (_?-*-^' Cifl <.a".Sl (*^-J CjIJ . 4_j_jlL 
<- n<f U? Cm< LaJLu til! ja * JUL? 4j>*] 4_ulJ ^ LiLJL^u^LjJl ^>a jlJj JaL 

^jjj j "^ (iLT JiLo Cil£j , CjIjIj^jw 4_j j^oj LaJuLc ^ ■ " ^ * j^ojlJI ^^^ 4_4_LLu 
I a ^oJfc lLLIji! ( _ < )^aJL>JI c_<_j <-oJI ^jLj <jLaJ^fl <—<-* uaJI ^a q\ , H -v. I ^g^ j r 

CjLJI Lai < JLufiVlj ^JL^Vl^ c-.LL^UL LaUO^I ji£?j t 4j,.M.flLu jJ^I 

t L^jj < ii ~°i t^JS 4Joj^_« iZx!i\£ ^jjj (4-JLal^ Sbj^j^j tiJLlA <jLa ijl-3w ^f cr^-J 
£jjj At til ^j>-^J' Cji j*m**< <<i ^^^ lLuj^jkI . i—flj mil » > l^" T 1 jjuj_a Lfclj^jKl Ju9 
< ' ' < uTl 5 y^a i vj-lS lJlIj 4_)Lu3l t c un n ^ 1 i i >r> '"'^'^ ^.L^ >i. mLL>> 4 il of 

aJLc a-cj \ ^VT' aLc (^j . 2uLti 5lj^al ^^j < " t <i \ aj t^^-ajlj^c cr^ ^ <- < t.l^j 

4JiJIj 3l_!J_3 ^jlj^w ^jl 4_ljL_CJ 4_j?e_i-k> ^^^33 ^^-A 03^ ^ ** ' "' L^^^dJL^ - ^ ^^ J " ^ ' 
jljJ^/La \(j^^-sci (J£J 4jL- ^j *jW\ \ $ ~t TL>- ol-^ 1^ 6.^ ^ J J > 4 ii^"ia 

. I mi <U 4j^.L*Io^I 4_uLulI^JI 




(jjJiLa (Jjl^>- 1 a. \ <r j . ^ ^^V 4Jllm (_yJ->. 3^^ ^ ^^ jl i"< ^-1 JL>-i (JjLstj <*} 

^33 j^ Jjwj <jVI L^f I j^j *u'>^ ^ t^ 13 6>^^> < ^- >- t - < ■■ ' ^^J a^j-aLj 

J-Aj J^jjj <j1j (jl j i ts~\U *-X i W 1" V J <jjj CjUjIln M ^JLJ^J (jl Jlj^j L*j1j (j"J 
<L>-ljl (^jJl j^»Vl i<±jjLx L*j tfljJIj tfj-p-f Sj nir <juIjJI *-L LaJU£.j .L-aSlj 

4—ljI du^JI j(j-iVl 5L-*!oj (j-1^. ^A__i_J-^ ^j— a I Uj j *i r I I jjj . L^JLalal cr^3 
4_LajjjJLl iiJj)l in 11 **^>-jl CLi\ m "wj 4-C.j^ajJll CjLLlj>JI £yaj j»^Ju-^Jl (j-o ^j^-^^^ 1 





w ***%*$£ ,T 






3: 



«_Lua fjV cr^ l£' g J*" 1 *! <(l J '" ' J-aJ^l J"*-* ^J"* "'N 

Jlju |JL« (jSJj «cQ ,ri r (^CLuljSLj I jJ9 jL-?*4 (jr^ 
Li^ mi> I J mi "w « i m JLj9 (jyxiil IjLA QJ^J < h TlIII 1} 

OJ&i Lr^- ^5* L>' ->>** UH» >^' cK^ L>' *-^ 

4jjA rt < Mil i ' <" **^j ^j| 4, J If jj^S^— <_u iC_*_t-3feJJ (_uJ 

i—JLk (Jj-« J ' J ' " * ' (jj-A 4-dlifcj 1 oj ^ ^SLr^."iU ****** 
) lJc-j 2 4 iL-fl >laj , "i a tlj^^jti I ) i>) V a i/ )^ in 




L^jI VI t4j^ mm II 4jl_xjl1aJIj z\£ jJlj 4_u-^itjiJI (cJLxa ^j^ «j i4_iiufcJbo 4J9JU iJjLdJLi 

i Uji m "w j^oljl t t u(i^ 1 muK.I a 1 JL_jJu>u £^_Jj Just^o * j mi i T I (j— 3e - J ' L- ^ t-^J 
*JL*_a j3j i j„lc^ aj M^>JlJa i UjLj->- (jyjb 4 <\\*1\ Lcj j-J-^t I JyJu>j jJLstlu Lul VI 
JL»-uJ*_J^ W *J .UTl c_jL%JxjVLj *JLjlII fjja 3jL_ui_4 CjLqjjU a {jnlV" mm CjLq^U oil 
^J3 <Un*^ I m (ttj Imj 1 ', .' Oj&i jj t»" 1 I ^j] jjjfii «4j1 aja, m**i (J ^ CjLo^LlII oJJt 

*^-i Cy cy 3 **'T f Vi *j^H" l)^ Sjujlc JLj^I ^yJI r-LLstiJa ioLo^mi <L>JLLa 
^ j" "i ^ a ul$^ 4 j-^' £ *- c -j- j - u *— J '- i ^'j^L^ j^* j j o' I*-*- 2 ?* < * j ^tl 1>* ^' fMH! -> 1 1 

♦ jlsjJII <l*j3 (jx. bjjyj j-^j-iJ J-«-aJI tJLI Ll] j^jj^ i4JL>.L_u IjjJLjI (Jm^j 

iSjjjjlII (jn^r j-Aj tjjiiA mi fu^j 4j until ^IaJI (jLla-> t^ f> 1 ***' " fj-^J-* ^-^ 

LJjj" MiJ Vj . 3j_J-_>Jl 4JjUU LfJj I mi *q flU "ill L«l iLuljJ JJUC-JJ LfJjJ-LiJ S^JjJlJLfl 
(jl (jjiAill *lc ^ jr\-i£jluJl 4-j-ujJL-O JJJ t2uL£ L« I JLA jt i Jj-LaJI ^ VI ^jLuVI 

Jjl>JI 0>^j Lo iii (3^jj_c. 4jL1JI oj^ ^^ ^^O'd^' (■£>■**' f ^■"•'J 1 ^ <t 1 <"**i ^LlJuI 

tjL-^J (^] a >j^JLl^J (iJjLo ^o.«i— ljv 4 o Mil Jm rtll 1JLA (JIaJ S4 olt "n Lq^a Cjljj— allj 
aLc (jt j3 VI 7t a ^ r" S Jl-iij i £jr u3Ul (jj-SJ I (^^3 l£Lj^— al ( _ ? j3 Ijj_4-«-j0 Ljj^Ixj I j In i a 

»1 olr ^-a 4^j-qje_£ Jb (jl^- Ja^- 4j>^ i^i j^qjlLI 4-jljudj jj^o fj^- 1 ' Od3^^i cA^J 
4ii^Lc. L^J 4i>.L3tja (jl ljj>^ J-^ ifjj^ uitll ^-^1 obJLuLcJ jj^IjI ^j^ ^pj)j i^CII 

4jLl>- ^^ 4>^^ ^ n ^ *"j tLuil lIILlA (jl (^ t. < j uill ^1 J-t-a-J J^JjjJ^j JjusLj 
j^oi ^jlt"JI ^jU «_jLuj jLLj-cI lIILlA *ayjjJt£ \? t ui a 4j?c-oj_u4 03^ l)' 0^° Vjb 
5^-ijJul L^-iLu A. \ rTt a j^°l fftjlt'jl ^jl (m£j->.VLi jl _ £jjui j^al 53i>*-^ I a Ijj * . tj ^ 
J^ aLOj (jl (jjl 4>.Lx ^ UjI j m.j II ^j CjLqMc Jja 4Jp9 iCr JbJLij .^1 JL> j^o! 




\ ^ p^ui^AgjS 



7t i iMj :4_4_3 (j^l^.1 ^d a-JaTJI lj_*_jua>j La ^jLcj^uj ttijIjJlJl lJUfc <_ r ^ Llia-ua V 1 
VI jj-ojJ ljuk (jSUj .CjVI Qt'l mVI 4J3L5J jeJL^J /Qjl t*t 4JI ^1 JjoaJlJI Jjfc pj'ft ** 
,CjLJ1j_l>JI LaJ t m ^iil 1^ niiii JJ^^fl ^)i>^T OJL)*?^ J ' " .' ^ J ^ .I^J^^ Llai. 
1 Jia L4L4J Aj^j^x. 4Jaj^Jcaj LlLlX-L) lJSj^jj 7u-jl^jj ^ i"i <i >j lJlSjj J-^ 56 - 1 dh 36 ^ 
^jIjjlII L^J I JfltU Jl9 (L^LudI JJ^V -kS 3 ajLuJI (J 1 "< mm L*Jjj • 4j>-L>.Jl!I JjLdJ 

'(jj "l"ltlj uiJ^J-JI «_« (JjoLiLlllj Cjlji J mil SjLj^lJ (Sfrl^JLl! J-J-* JJ-*' '^tH^J-^^^ 

frLuiVl aLu £po rjnUH) (jSL«j q\ ^Jt i^jZ-jU 4-u-uL-uVI 4-^JajJI)) (jj^jJ^j l-uSuj 

4 *i jj (^£ 1 mii rt ij «uuaj LiJUa ifrj^y-i (<* 1*"* (J^- 1 ?< II rt H J j ^il 1 a, 1? f (jJtJJ 

I Juk <jLil ( Waj_.cyj^oj^^ £>£■ (J«n n Tl (j& Ca3^Jo Lo-£ . SJj^JlU LjjcjjJLj (JL>JJ 
4JSLula JLul>J1 (j^l^- <jLJ 2 1 4£.jj*4 jL^Iul r>*3 L^Eia LqLoj l(jniiii 4-Sj^iaJLj (jj^J 

(Jj * p^JLJ I *_«^_u£}UI ^jjjj r^Jj (j^- frLijVLj Ljj-l^Ja ^L>. juu Lcjb j^h , v m^ll 

LA^-uufoJj 4*tjjll t [yj Si V j ii U CjLojLiJII ( j^a^La-" < « V 4jlpr (^jk ^tj \\r\W c-jl V"mVI 

.^l^lll aLulII ^ |»lx. UrJJ^A-i 4jujI 

>3AjU:tl 4JJJI 4JU- ^j -^i>^ frLuiVl Jxjw LljJL jxbjj I jl>. aJLiA 0^ ^i 

./j " ' "' *J Tc^udlj (j^jL'w ^jjpLu- fa-u i4-i^— « 1 ^ )\ lj 4j^_ 3 5^j^_c LLjJLj (JjSj ci<_Lj>. 

:^ r jLjJj Lc-4 I j j "< *C JLajI JL>. ^J 4Jj-a >-^ *^' j J '^"' '" 4_ijj-LaJI oJl^j 4_iUL_3 
^^aiuil)) 4jLj d Ai>^i ^j] 1 ij if. Qf)S j r n t^jj j j <t\ 1 1 L^j ^ 1 n 1 4 <i K 1 < < /> 7* T\ LoJLuufl 
(^J j-ojLJjj (J^djj^ JL^ (_pIL ^tjjUTI <-jl VmVIj .«4jlx (JjusIjjj LoJux j^flJ (^J-!l 

4^jh^j Sj^Ull jj^l J^?^ <j' Ur^ (^'j^^^ 1 2L5ULII iilll tf JLA ^jUll 
^ tt i"^\t t JjjLjjq £y$ iLiJirr i Lo i > i i m i j .^xlSJu 4 t c^t a <"< < <n! iAa^^jil 4^-^Lo 
jj^VI ^ ^j i nj * JU-JJI tfUol Li^jjaj U^j> Jr^i UJ^I LyAi>^'j C3-*ii>" 

. fJ*rJl (JM-i* (j-« 4^kjJLI L^ILud^j ojj\juz (Jf^ J^ (_y^ jjjUTI j-l«j jjl 4j^-pJI 




p^Lxad\ 

^1 Jj-cojil j^>-VI *uo L*AJL>.I j_ljLjJ1 ^jVjLjJj i(jLa_i^j LcJjj t^jjjl <>>"i o 1 ki jl 
(jl (j|>A^ J-jLL cr^- U3^? <^iii £-* tj-jLjj ^^j 14 jI"kJU <_9j^JaJI *ua ( n^" J<>>M 

I JUfc (JSj — < rtj irttl j^l In It ^ ■■ '■' '' A (jit£. *-uaj— « (J^Sii * 1 J mii-v Lo-j_5j c-( i n jSLjj 
3jJLJ3 £ys ^j-j>.V1 CilJljj -sTI |^jJ La jIjlLq ^j_« t^Lc J^Luij * Lal_4J ^ » V j t I ir>jl 

l-3^ju 1 di \ <r 4j£L1j i4j (jjij-^-jlj ,^j->- j-^-( f>^ 4 j tiulL <;(— a^ j-j-C oj^f 4 f '>*^^ 
Jjua-fll 7r j < n j 4JLfl iMj-« t_-ukljJI dj-ujJtis Sj-Aj^ pljjVI JL>-1 *-o JjflLtJiJI 4^j^Jo 
1" j"< a _ JjftJaJt 4 t ut C jJbjS 4jLuJLI J^ iliTl CjI j jjJbjJI *-4 J-aLjljJI ^^ L-usjI 

jjkj 4-LaLi-uj tiJJ j j^jLi-uj ^>jI^ (^ CjLjIj_i_>JI aLljJ j^-T j J fl m* Ji-« <-£JLlA 

^j-A j_5-l-il 4^>-jJ (^yJ-C- LuljU LJij) J "W J^-USuJJ ^ji t rt '^>JJ *J*Jfc_jJl fj^\ MiS 4JLjV 




L^ifi^b (*J nn>H i t i'»iii Op* * ^°j? '"'J ^ (^^ *L*I ^JL^^ <"<ni jj£* llil Lxl tj»j-A_L>JI 

Juil ,LjjsL£ jljjj 4JI (jVI <-*JjJU U 4-ll^" mVl (j-C L-flSL) j^fcjJI j^L. X,fl t 1 J TT Jj JJ 
^yAj - -iLUJll (jjQ (_y^- J^J« 4jOJ mi j^ Ii>iii flit" J i.rt 4JLiS i4_4^_ili_0* jLt ^Lj-tl < fc i rt'l 

jjtJI j^Lin^t Jjtaej (jf Liajl (jSmi t>°i * Sensitisation (jnmnr'll ^^ Sj^Lta 

4joJU-^j 4jgjJLa 4JLl£jJI 4i nil) ^Juk tluLi 1 Jj I JLj>^ 4JLj_3j ^Lg 4 nil . U ^ a ^ nl"o 
tAjnnVi,! K±j-t-u ''**"" l(j<r xjllujj LaJL>.j 4julal]1 4 iflill {j\j$ (Lillli JLaJJ * *^ t>^ 

J^jlIcuj V L^JLs llUj »-»j . lLsuIjjJLjj i^jju-ujjtliij o^jiULi pjU"i :^ null jl t_i^lSLII 

*2>^' lH^I ^^ l>^ ^ >^^ c^-^ j^i 

J_^b 4jjJ jL^ JL5^ iJjJL^ uiL;] ^Jfc c_i;LfclJI eJJt frljj < rt 5j (^JJI J^->H 

SjLjjlj jlli^ ^JaL< n a j'rlj jj I 4_iLiiiJ Lqj j4-jj! ■i. i «»-lS SjLJoJ ^J JjJtHj (j\ £ya 

jjfc A_ti*JlJI (jt jJljjj . Cjuj) ^i in ttl (j^j J-4JU (jj-^J' *-^Lj» miU tf J-A (j-i^- 4-^bl j "mi 
jl Jul (jyi^ j-"r ill (j^l < <i S -i^-a-Jj LaJ_U-5 i^LtJuj .LiLLiiJLI <_^»Ijj>. ^^3 jjij 
^jj| jj ; '^ *^j ^nt*i 1 1 ^ f<i ->J1 ^jj) j <^t til Jo-^djj (^ JJl < f lj Mitl J;L-^ tt-jOLS 1 




l-1 a \ jt^j-^JI Ij-A ^ <i liiJij .lilji Mill 4j^-ojj <-j3Lx_ju3 2 4_xL*jl]| a*XA £>-£ <_JL!l 

L_> A I ^Jfe L#K L&^£^Q 4-ljljflJ^ CjljJJU < jj& 4\,,tii\ <n OJ^-^JJ (J 1 -^^ < , <1 I V^l 



Lloj 1 



t * ■— • 

ij JjMisJ £ya JjUj (^Jlll j^J^I 

^jjsj (Jjui_j 4Jl_3 (^U^JJ tCil < j v Jj.t mm ^]i J^Lj *4,tn j im"> Juc c-«j^-£ £ruj^j (j! 
<ys cJio ^f jl , u nUH i-i * t SbLy.JLn.l ^^Ul ^1 j^o^j ^1 (CRE) 

jjSLojj («J (jy-^' CjIj mi^II JLcujI ajj aj tl^oUTi 4 tnj r <i) j»L$>» put^uMJ C-cus^£- uiyj 
«4_iJ^JI)) <."<j ..mi m^-JwI CjIj— ^Uo dUIi cJj L^c ^jLcj—uoj .AL4JLI djufc ^1 Jl ^ 
4j1jj jtLclxl m£^>-1 5j-« LlA ?r-g.i uj J .«4 <i^t1miiI)) j «4l3t^JI))j t«4"i nUI))j t((4j miuJI))^ 




4juJJ1 (_yA fijl till CjIj*-o1s (j^o < f? mi " Si La ^JLg^-l *-Lj (j)Z\ ^Is^j .((jLcuuil ^Jljj 
<il)Lfcj| (^yJJ 4-jJj JL2IJ tjj-JjLfc TUij+lm jJ^i (J-«j^cj (jJJp (O-iJ Lr*^ * 5^-flb 5j.Jnf ^-J-*-" 
JJLs&jo liai. ^^ J>**^ 4jjl_5ta ^yi^ Jx-tJ JlxLs iJ^tjJI ^j^Lj-o^ ^yi^ SjL^JI Jjulfi 
«(Jlajuj» ^jl\ CjI m^H (jl iJjblSj (^y^JJ Juu-ul L*j tTt-iiajij ♦jJaLiall t_jLjJI I JLA ^ 
. l J 4j 4jL*1^V1 jl ^^dLsJl u f f jiua ^ jjj L$i£ l$] CjljJalkJI t> JLfc ^ 
t_jLjjJI |jLA 3jJul) 4j <X1j9 4^-J^3 ^Utj fj] 4JSL0I ^J 4JLi 1 j rtUia (jr^>^ JjCL-ol 
Jljl 1 JSjfcj . L^j^-Sj jl SjJLoJI tfjLA (j^o JjUu <jl (j^o lillj^ (j^o" j u/q t^.lt"1l i _ y i£. 

V I $ iK \j ia\ t "n (j 1 I ^X <n <jL^ udJ ju JSLti_A (c-u^) jrGj^_ij ^^Ukil cr^>JI 

j^JJp LuijIj . LgJj^l J (j^o ^jjujjJI (^^ji^Ll* L° U^-J < <i*^ - 4"i,cl*J La j£ Jd3 (jl » jtV<Mi1i 
JL>-lj (_>*j-i Jlaj 4JLiuj^JI (jj-dJLu Lgjt ^jt^- l-J^ Llj^_<-u aLlD 4juJ (j^« 4J^Lj-u Ljl^j_u 
{ja L_9Litj (jl A.lt-Tu (_y^>- o^JJ"* ^ mi f (jyJI ^^jI <-juJJI CjIj mi"w t^LL^o I <\'tn 
Sj^lli L^jjJ (jL CjIj mi "Ol tfJLA (^^iJ^J ( Air*} . 4-uLj^i 4-jflJLuD ^— l ^ L ^ ) 1 ^ * j " J 4^tjlj 
iLi-LAj LUlj^sl ajx_ju]| (_yfl Jo^ij (jy^-3 iA^jL 03^ 0' Lh ^-*jT (_yAj i4j-fllj^,^jj3 

^Ljlj^ , I (j 1 11 <i ni » U < it" ^^P^l (*^^>' (jr^ 4^wljjJI t_j^_J (jl I AJ.fcj ^^ia^j^jJa (4^>-ljJ 

»q1j'"jTIj j^JuJI (j\j <L<&M ?T>^ O^ *^J^ ill tn"n *4jl£. ^^yfc L^Jj^J (j^l jLt-ujVI 
^j 1 X I j i 1 nt rt W^'M "^^J^ '- '** '" ^ i' 'Q^J irVdl Jl>.1 ^j^o 4 nu OjJa^ Ja^ (jj* 



. (Sj^lJJI ^Lj^I J^-ic (^ I JSjfc 4jj^Jt^o <"i mmT (^jliij LaJt 
^ U "1 1 1 CjLo^-jjK j fl (j-A /<\j ^ inll ^^jJs jjj 4J i-jLijS (juj^j (jl (^yljJJ JLaHuu 
(jLfl t^LjJuj .(Jijjvl Cm m ^ (J^Lt 1I1") jj tint ir\j aSj^Lo tj^>- (j-* fjj iS^Sl julj 
' ^ ^ "X * La J rr LljI ([^paj LiS * I^J'JJ I" ^*- > a (^JS (_yic i?tj-uaj aJjljJI a^£ < ** f *»■ j 4 
LuSJj iCjLL^>Jl (JLjjlLs (j^o ^j-^-J (-_3^_<_o i u^j^C (J.LL 11 1 (jl (j-a 2 Ju ^ 1 1" 1 <-^p 
^^ii\ (jl (_^_A iA-JjuJI fO^ rtl 4Jj) 1 >i o 4-SjjJo j-j^I (jl 1-JJljv.j JL3 lLUj (j^. I J.jtj 




I 






1 U nil ^-t;J^J U"^*" O^ 3 ^J *^ L* (Jjt^tJ 1 a,l if 4JajLfS ^jl tl 3jJL9 lIjI j (jlj^LoJI 7t 1 < n") 
j^lc 4 \ir t r\ jj . ^ Aaj_4j/j^qj^»S ^i^- 3j-*Iul 1 ft Llib * ^jj CREBBP <_j *_J t_u^-S 

( alpha-integrin ^jj^tljj _ LiJl ^ ^ — ^ ^xl «^ jlt1» t>^ ^ '\^ ^ Aaj-^^s^^ 

iSj-^l JJI jf ^1 t_"J1 ^^1^. SjjLaJl j^-jf. (J^-^VI Sj-flUaJI t-iLjiJ! CjIj ui-w l_j_3t^JU 
Luj-Llju (CAj) «^J^/jJ3)) ajjfl ml j^LiaJI l_)LjJJI ^j^ < n 1" V o Pj^ ciilj ^j^a \y>.j^$ 
JjLuJ)) L^jI i,V(-fl H^i 1I1 (^^xxj 4-JLuIiJl]l 4j-aLaJLj «^J2^J3» (jl y* ^j j,„A" t ^^nll ^i^ 
4jLjJ5 * Tl-iIjj. 1 11 j qj^-jJI ^jj-L 1 ^ A J "1 ** ^'- Ajfc (3» 'JL9 'U^ -J nif.ll j-j *i ^ 1 1 j\ ((^jjkjJl 
dJuJLti 4jj)« t<s (j^Lju L^jI (^ <(4ZLoiII»j «<tjjj£Lll»a, «4lAiJLl)) 4jLjJJI 4-i m"i jjV^JI 




olliiij^_J! £y* 4 jl r j^3 dJL>.^J 4 rt rr>J ^-g-3 ^rtl^tl t_J a I j| (_*jjiu 4_^iLc l$I 

Ijjj <_-dtlj Lgji jJjjjj ic-iljJiJI ^>i-c a I uirU ^Ja l#2n j-aju i o±jT- u \ - l^Jl ^ o.huj 

J >^ATlj iXil J ffJ*UH ^ , ^ * 1 H I r j>- (j^lJ IJlA <jl ^4 (Jjjjjijo-A pLaJr JlSLu (^^j^ 

L^jb LIlu^ ij)ljca (&£jL£ lGj£\ JJl J-LLtJ (-t^jLv (j^j ^H^ dll^Jjl3 4J ^ \ AJj-u JJO JJ^S (j£ 

4_l3 ^J>Jjlj *4lj-4^\^ ^H^* J j V>^ CJ" 1 ^ **^ ^J"- 4 ^ US 1 -^ t-JUjJl ^j^jlj JjJ^I tLH* 
, SL3C-3 ^uiJ 1 a J r r (JjLjjjJ £rt>* - «4jjlj b j>. 4^ojLjuon j^JJtj 4_La_Uj_* 3jLjJL_%. <L3t_jjiJ 
4 flj.m!1 (j±->- (J-j i i"n A— 1£. jJ «jJ *^3» LJ"^* (3**^ * < * , 'J' !r * \?^ J V (J^E^I |>**liJ 
JJLJ La I , xJjlaj £jl <_JUjJI * w * *"",.. j * , ^ .UAJfc'.M 5j(jl->J! CjLj^jJ ijr-^3 '^^-fjth*^' 

l£Uj jjljj . i^H*- UUTl* SL^a j h-^j t_jljjJl <jl3 iCjLcLo <1jM^j ^?1>>J^ 4-oj.mll 

4jjJj3 4_uIj i^Ljjdl Juloj iC^SjJI *ua 4ji^Ijl>JI 4ja, iirt]\ ^AM^j j] i3jjJL*j« lIiLiLalJ 
^u-^c-J 4->J, 4o^jiJmAJ1 4£uuuJl ^yn JJjlj 4j1j9 ( Ijj-ui IjJLvI <<Sj£u LcJlk^ , CjIjjj i^nJI 

<jluI£ L^jI jI t(J^ ^jp« cj^Lu^j ^i -^^f 0^! r 4 -^ L - t ^ > " 'U^jd 3jjjl_x oMudj <3^*d 

((■^P^O ■U^ 3 y' , <>* J^^J tr*^i ^^ ^^J ^^^1 , "^iJ J "J ^jUMt 4_jit J^^U £jJ : LfcJj ^ ( * ) 




jjJa ^ <> . r.j jr)»n^tt *!>>-i J^tj (j"^' Ql'^^t ^^^/-^l <*KJI t hippocampus 

U-Jij^Vl jjL&^VI dJL*j| ^JJI (jiu^Li JooJjil ^uuall 4WI ^uil ^.k) <j>*T 
CjIjJLi (Jj-al UJ^J * (I J j jT j^ S^-Lj-u 4>Jj (jyij 4_tixoLiJI ^jjLjj Juu 4J ((LI)) Juu 

t^L^i aLKjL9 ^jJlUI (j^-L>-jdl (j^» j ->*\j aIsLujjj <U n^ ^j^SLj Ijla jjSLIj 'Ut!?,' "^ *N 

fir J ^' 

jdu V 4Jj VI i \^ < n ni 4jjoj-^J1 4 ji^JL LLaxi^a J*ZbtJ Lcj3 (jl^ q\j j-3tJ (jLua>. ^^ 
^jJLI i^£- JjJLaaU Jjlo I JUbj . Lflj 1 U" a i Lu^sj i^j^u aJ 4jV * ^ ■ "^* 4_ij^JaJL) «4j-ULflj» 

I a\V\a Ijl ,^"f 1 V <i " 1 1 ijj*_JI (jM-*-*^ r^lxJ J^Lq 4jlLa i Jj^laJ! ^JlII { ^lC- ( ^jjlju1\ 

cj>L>.jl1( L>L>JI jpo LiLLill ilUJI djLA ^ ^j tciLLill (j-al^ ^ j^ju ^Jlc 

3jUJU>. ajS\ j (3^**^ 4-f^l 3-Q-& **-^ ^J-^^J tJ^-ua^>Jl ^^3 t t nj Lc Lai .3jUJL>J1 
^jl\ oj£\ JJl lLUj Lo 4_5j^laj ijjlajJLaj 1 <n^ tjili 4»yaj^jl L5L>JLfl -^jJLl 4L>b 

rjcij^ail^ . I uj j j^ (j-^jJj 4jJ^>jLll j-mj* 9- \j fr.i f> (^ -J-*-^ S^jju, 4j>»1j f+ ) 




4itja ^j^o 4_3tjjui cAjjl JLflj i.A .-A 4 <w"l ^j^a ^JjVI t_3oj^>JL) 4->_^U11 0L02I (^ 
Lu3 (J**J O^J '1*6 *^W *-A>*^ Lr^^' ^°' '^"b" 1 ^— '-^^ d^ J^ f^- 1 * 3 ^^5^ ?-^ 

4jv^_lJ aJastljl ^JlA jL>*Ij i5jjL_a ' *.;•"' jti^a r* Ja^aJtJ 34L} 4J (Jj^o) (j*~i *Cirt"ill 

tjl tjlrmnj LoJkj * Lufcj 2>J^li ^jl JLnB t(j^ Cr* 3 * ^^J U -0 'tlA^J*^ O^* J^ Cr*^" 
CjIjJj-u ^Jl j «>»j *^*4i Lr^*" ^ 4 ^ j4J 4_3e_jU3lj 5jj_x-<aj I (j " I j <i U ^a CjI JL>J j^Ju 
jjl J J '^ U^j U^ ^D^~ <— »l JL>. Zl j£ Ju 6 , J 1 frj . 1 fl j"oL>- (J^3 SjjJUua 

1 aUlj (j| jl ajj (JS 4jLj^j La ^^^ ■"■ 4^>.j J-j-JjOJ U' * J k'*'' ' ", ' ^ fl a . (Jjo^ i^JU 
jj\ 'j^"-"j V 4J1 Ji->«-> <(cJl>.^M SJLJ1 (jy&j) • I *Q 4-JL>- (^J .<."mj!I ^j 1 jnj^-Ia 



U.UJ 



jjtj (jic 5juJl^ 4^$-a fcLCb <jf 4J^Li ^jj| .a._A 4JL>- ^yk 4_ljI!JI 4JL>J| 

I JlAj _ 1 fl t ' •**' Jl^ <j! jJ^ Ju » j l^*i, m j 2 ^^JtSJj i ' fl j* a 4jjL^4j < U ^ * -»■ jj LaLcJ JLj^*- 

oLj^JlJI ^ < nl'i Vj La ^jKx ^ J^mim 4—ul^^VI oLj^JlJI (jf ^l£L Jju 

jli^^ (O^jJu l.tj <t > fC^j) <^p i4_i^IJlLI 4 • i"i jLj 7r m a ^j^>.\ LaJu£.j . 1 j ji < n 1 

(V)" * "*. 

.-A ^ J^ oULc (^jJI L-illJI tjl LiJJ^ tjr\i^-»Jl ^ *-Lua3 CjL^JJI (jL J>aJI 
LjjejjJU I j <i j 1 ni j ^jl (j^i^- c-jl mf Jfl »i olr LiJJIi ti^>-j . L_uj_>. . I . {j ^j ^ ah 

t^jJI o^' j- 4 1 Tv ^ '^ . perirhinal cortex 4-j-a-<lI! Jj^v La Sj^JlSJI jjt jl^Ij 

ji 4 ^a Mttl jl 4 j » nit I ^1 <jj i^iTl ^^JoLllI ^j^a 4j r n^ll oLo^LlII 4_J1 J-^jJ 




aj mi Ml ^Jj jLju L^jLfl jlj o**> triLt ^ ^^^ ,U1 A ^.tl t 5^jJL->. L$j? j-j_1£.I I jlj 
. <>j*SJG * jW*i tin LqjIj La ^j^V mi QJ) n Ji"i (*Sj £>£■ <i*5t_jJl ^1 4_^l_rw j~±C (j& 

* (JjJJI ^J3 Jot mi(j LfcjLJj r-jJLu 

^jUJ! o^ lib «fj ; -'?' ti 6-* Lhh* j^ ^^^ 5 j^ ^^ l£>*M j^ 1 

<4 mi V <flll J<^ <ij ^jL^JI JjL^ l^b *'— ^^Ij-^JL^^ dh* ^ t - lL ? '— J ^- C (> J ^>^ j)j >^^ 

<jl£ lib • -W ^-^ ^-^L? *JT o^J -sLjuVI 4-pMi 4JT >a i( j^L^ JxU^ jJltfl 
jjkj 3jIjl>JI jj- 4 Sjoj^ jjjLS^a jJ^j «Jl! <jp3 i4jjlj^>JI K^LjjjJI ^1 (Jj-^j ^jLflJI 

Lfl 21 < < I Wt j ^fl 4jjij-fc.il ^Ll4jSL1I clcltl 4 mmITLj .M£jLie_j LiJjJc-xi JlLa *-^ij i (J^* Jl d 

^^^IjlLIj j j i*M xJLl <jL$ i<J jja-^ V ^jJL 4 mi (ILj .<m m^ a UjJ j-jj^I ^j1 jluj_JS^jjJI 

j-uljj Lo-Lu (4-*JU-l» U 3j^l j ^IV"! d\j\ Mill Jjuljj 1 dJ <r. i4_j_S^>j OjIj cy^J^^' 
t-ujjufuj ^jLfl (3jl>J| Sjljil (J^-^J (jJt 4 j r illTL Lai , 4Trl"iU (JjO llajl At.j^ulJ a^JLj>J| 
m^j-j^. j-^1 t3j j ^ill 4<i ml f^>^J ^f (j-ilri < hi 4^-tdul^j 1 1 IV o ^y9 4 j \ts> til (ZjK j nil I 
4-Sj^-Lxi 4JjLluj JUil) Aj m ^fcJI 1 o m j *-^ **• '^*' 4j>*jJl ^^jl^ ^ " ^, J.* J '^ *^' (*Lj_oJ 
L4J 4jjIjVI 4_tcl^JI SLpJl (j I (Jjj-^1 J^ J'^^L? * ^ ^.' '"^ ^L5>^l ^i^J ^.' '" A ^Ji-^tjo 
^jJjjJ^J tiJjLa ^jmii j-v- (jl VI .CjLli^JIj 4^ajl>J 1 l 4_jSLuLajjjVl 3Ll>JI J^ij Cjlj-w 

i>juk <jt (dUj ^jj^jjLib ^^1(1^11 dL^JJL ^jriLoLJl (j^ (j^jjLsJll ^a <*^b ^J-^ ^ 

4 j t ^Vi 3jj^ J^V ^1 I** J> U>^ ^ J^J t '- J ^H : ^-'^ d ^1^." «JlLfl (4-jjL^ 4_jjLuJ1 
JjLjuu-jJ C<o <i <r> 4jl «Jll ^jf (j-* 1 4_JLj-S_j>J1 <— J CjU-t^>JI ^y3 < 1 1 " S JLBj .M^jJanJI 
4JI VI ,4JbjLj>JI \ j »lj) mU CjLjJLscIJI J-^' JLvf jjk tiUj 4_SjjJo j-uj j i5^-x>JLj 
JuLUI 4wo>Lc. <jl ,CjI_Llj>J| CjljjLn] a^5 t-cuaj fjj\ 3& ^jut ill jJll (jt ^yS tiLi V 




Vt p^*9»$£ ' ® 



i 

3j-A— ill £h° S-^L-^ J^ (J? >-*Vl J^l ^ J^>u 

(j^-U-JtJI O^L>-JU0 < ^ <>-\^* 2^-U3^-« (J3~ *^J Willi 



< M IJ 



jASl frJLI oljL^ J^yJU 3o5l>JI oUj , „■> .11 o^jiil^J*-.-^^- 




$-&£ .iiJL>l Mill di^\ \/>$ (jljuLfl (_yA j^&S J-A La ^ \%\ Jj_>jJi I jub tj^J^ 
4-Lsj)U a 4 > i, i,i ) jL_aJl JlIc Q5SJ3 L_4Jl1cj . Lk^_jj/l_j u^Lj>. <-1j^-« Luajf ^Ji-KJ 

1 1-^tt.j ~* ts> Vxa\Ja ^^^LJuj q\ i^& (J-Aij 4jLs (ced-9) *\ _ 1 ij r <i 4 a ml tlr^ o-* 

L gl""J i * A>H9 ^ 6 J> lj l£ ■*>* O^ Cr* J-^^ L^J ^*J>1 V ^1 4_st* L>L>. <j^? 
LlJI I fl j \g ^ it a ^Lj Coifs uL?) 4 ,' J ^ 4_jjLuau>J LtJ I^JJs^j <jLj 4 j 1 t..<"itl 

^^^ jLjt-IuVI l>j < n"i ij^— >-l « J j. in» CjI m "*■ tiJLljfcJ <.y^' ~w jl,^-*nl 4_lJ-4-C: 
^ * ^ * 4>4J ^J^S-» J^^- 4-uj^ 1 nj^SLJLl 4_-LLa-pJI ^jljUjJI dr^->- i^j-^tJ . I n j^J 

>*Vlj <4JJUI SjjjJI <> 2uU. <\o<\ L£jl3 t 2Lii. 1V\ ^1 iUj^TL, jjuJI 

0j\ (jlj^^ (^^ 4 ^ o\\ Q^JZLtj («-Aj J jj t ^ 1 1 Jl^o 4Jjlaj ^^ 4 j ^3 " < a ^jJ-lJ 
(Jjllala LtA JjiLallJlj , 3^_aLJJ-c ^yi 1 <\ l^i" t, I JL>»1 f-jdj (j^J JjcJuI Cj^tuulu JIIjO 

Sj^^lj IjJIS ULMi- L^M^Ij.i^Jl ^JstUl cr^^^^Ji Jjl^^hS 

Ul JULA l LtwO ^jjl tTu <jLj Ljjlaj ((Ijl^-^)) CjJL^tjl 1 <3,iif j i4jj^_^ CjLjL_l£ 

jl^—aJl JLa_i— jusJL) (JjLoj -iLSLj jlj— dJI I Jufc ^jl—3 i4JLui ^jj—iLa 1 • ' ^j_« 4»_jj-_ij 

(ajvj^II) . L^^fl ^ o'- 1 ^ 3 -J 1 ^ ^J^ Lr^^' 4jILaJ( ^J^' (jj^ '*-*** <^>*>» (* ) 




cjVlJLi ^jl jl>u t LaUl t LilJa£^ *^V1 j j ^ H ^^^ Jj-^-j-M ^j -JLi-^1 j^j-jju 

( j b xi [ ^ a U J Vj i ij-oj-iJ t L$J O-Pt-ul jj 1 j * - * ' * u_)L>oVI ^Ir. SjjLdJI L-^J (JjfciJI 
gr ■ .nil CjVI ; n.ll *CLa *Vj SL^UI ^p-ijj *c£>-^ CjVL^JI U^ VJ LiUj 

( jjtiijL^| Jo-li-. CjLiLlLu; f "" * * CjVuluJI (pint* Oi^ 0^ -^pLjJ jjpjJI ^jja JUJmJI 

t iiJr jtl»jJI i ^ j v I j (jLlxalj L5L>J1 Jmi^sI^j^ .4^*jIj d ^ — * j j. ^l 1 La . j_iu_>J I h*>Lj>. 

Lfl^a jijSLu-yj SSjjI^JUI L^LiJl ( jja (JjJ-k 4-J^Lm Jt-i-v. ( jja CjjJL>o JL£ 4-il-v- J^ O^ 

i>l mrt iVI j^ja 4-4->Lj tJULJj cJ-JUeaJI ^£. T^H*^ *S4^ tiJLlA ^j^Sj ^jl *JJ (J£ ^pS T J J " ' 
4j^jiijII CjLLlj>J| ^ (j^u ( jja -UlC <iLjJL>J1 jlj cT^ ^Sl 4Ja_jJL>J1 ^yS <ti*Jj (*>JlA 

£ljjJ1 (jlc j^ .(TP53) OV^ ^) 0^ ^3 i ^ <W^ ^Lc ^ uiAisi j! IlL* 

.jjLto^jjuJ" ^J^o /t-A 4. 1 j n j )jJ' d'^flj ^j^_>- (^lCI J>L>. 
tjL5 i"t ^V^ ^Lc ^ ^jLLa^jppi-JI L;r i£: 4-J>->-Jl q>-.u^> JjLIjjj (^k.t La.V^r 



'_ * j _ j j_ 







pJb (j-uSj 4 i ill Lj ^tlLxiI— «J I (j* j *"** f ' Lj-^-lSj-AI I ( <j <fV*t I o » j > i < *r <i T I jl_J9 (j^o 
«c_»Luaj»j i f-1 < mi^U ^paj t"Tl <La- j**< ) tilJj * I o j i"(j^-iA ^^^ja ^Ljj>-I !^-o_j <j^ 
^jn i nil (_^I^^J (JL«-c «<-jLi-«aj)>j ijjL*j-*JI (j-^JU (j^o ^P' O^J* 4 ^ (jjjL>-jJt1 

c£JjJ*uIi->0 '^^"^ cLILLA Q5S-J V **^J .^J-uJ-Tt. <■<!„! r <lVI (-_3LjJ J 4-3S-LJJ 4-lU.flJ ^pajJLu 

J mi ^ (j^$— L * ft -y *^' Jo"< ~hU (j-*-3 il_i^j>»j_^3 (ji-£ (jl i4-i£Uj tOVL_>JI oJLA (*/U 

La jjb (JjVI <-Laj>Jl (ji-£ »(jlloj mil I "t <j *<*> ^^ 3jjj ^j <— o! SlAjJUw CjIj <^> i*" 
(Oiill jLJ9 JfLja t^jLLaj mil uu <.iM (jyJ^l LltLcl * iTiVIj CjLj^I <ij\II £ya j j ^ II 

. cjLLjj*JJ Lub^jo ^jLLsj.j.uJI (j^Sj (jLj (JLftjL^-VI (j-u-«t «JL Ijl£Laj . IjujuL 
c-jS! jl*^ .lilli ^ Ij^iJ^L- o^ ^ Ijujla jlS^ ^Lill j^LJI jL^VI U 

^ r hJ (jllaj — i-a!| (j>3 (_^dL>. pJ-*J <ijl <^l,l 4__>-L>.jJl (jl )\*\ (*»-£■ (jj-^ (J-"JJ (jj-Ii-JJ 

"ft . ^ 

jl OUIJ) J "S..II (jllaj-oj CjLi_oJ^_J_S (j>3 4jLoLS 4Ji iiImi <")<1 mi"SI (JJ^ i*ii til (j^-iil <— tLjLM Mf 

* . ft 

L_al mi"KI tiUj ^b La (jl£.jj-uj .4j^_Luaj !iLiij Ijl^J ^>a£. {y* (jijLajllj «LlujLjJI /_^ jjfc^ 

(_pjO ((jllaj-jjJI (j>3 Lftj^uLi CjLJ9 uilUA (jl L^t-t*dlj ?r 1 1 ^»lj t4j^ mi Jl 4jjaj^Jl OLuj^loJI 

* (J-"JL^ (JTJ^I <Lli2>JI ^ ^A Lu/^ U.'J'" U5^ 4 ^J^' t3^- U^°>^ 

LiUj Mj Lo (jLlj^uj *(src) <-dj»4jj £j\3* Aj-iiLi (jVI l_3jjlj^ ((jUoj-tjuJI i < n 11 j LuoL>. 
CjLmj^ j n tl ^,1 <r\\c J^ij ^j^' '^^Jj *— ■ '*— tJJ JL>-f-^ U^ (( *^H°JJ *— *^ * ( J 7*» ^-^> JLjft 
OL^tJl aJLi ^ilnil ^ ^Y0 aLc (jy^J .^'n'w O^J^ (jl-Lsj-tjuJI (jl (j-^>l J^ (j^jJu 

i j 1 "j^-jJa 1 ij %. (jSLj aJ «tiJj-4-g)) (j^>- (ji t-J&Liiij-Sl Julc 1 ^*r i^^- Lj-«Ij (jLb^-j-uJI 

. 1 <>>jl (jLcaJVIj (jljJ-flJIj ^L>.jJI t^_LX-^J| ^jJ J^>^<1 (j\3± J-^-3 .(J^UoVI ^^lc. 

. 4-JjLc J^-l ^jjo (jr^J^I 4Ja^ (3><-u ^S ^-tijj 4^i^j-4-u (j^j^iiJS 




I jSLa <jj i n <j l^ji^ ^Jl VJ *5jjLj c_>VL>. ^ VI CjjIjIj jLLajjjJI ^jSLi ^ ^^jji J£ ^ 

^3 Li^aJl (Jj»-*J CjI n>JLfl i4jjopj^il Ij^ISJI Jod* fjic Sj^a-uaJLa ("r mi j.l CjI m^H <jl 
^-utu>Jl (^ j t'nc (Ji-I J Jjj^jII ^Ij^Ji ^p^Jtlj . jj>. I j <r>f J£ (^ (jjl^JI SLp* ^LjI 

fj& ^M^j^m yu CjIjl^V aIj^^/J ^a flj_JI 4jMj {ja JLxl m^jJI Lb AjLJfclml i \ ^Y^ 
.(jLkjj-oJI < t <i r n! jjl (j^wOJ 1_AJL>.J CjLipJI jjl Ci-jj dJjbo, ijLdJl U^l>> 
Lg_»| _ 4_i-aj^ CjI m "w 1 fl id OJ^ O^ Lh^*- 1 t?-^ CjI m ->Jl pjj 4jI JL_tJl JJLa ?tjuajl 
<j1 1 r i^ <yt (^^ Pj^' ^'- JLA (J^ '""'J^ bb}L>* l55 j>,j J * 4jL>JI jxj f **■ mi"i (_^jJl CjLlljjJI 
JUu La LcjLl3* f^A r-^j-s^l\ {j-a »1 a i ntl 1 a£.4j (jy^>*3 i4Jj) ntnfl (j^a. (**"J^' <J*"'^ >-*^ J 
^1)9 iCi^aJ! ^Ut a CjLu_>J1 djufc Jj t <"m L-oSaJ <jl 4ja_a-^Jl J3-« J I (j^° O' (jr^ • L ^l^ 
Ja3._aj t*i i<i">Jl (^ 4^L>- ^ajL^j ^ * * ^3 = *3 £^*3 * *H)" 4-a- n<TI (jj)Vi < n lfllji tVi j <Tn »| 
J^li. 4j^oj>oJ1 CjI m>J1 (Jjt nil JjuDl^b ^j 2 3^1^ (^^^ lLILlA (jjXi il£-j-» ^J^-" ^i^-Sj 
J] jjLtej-uJI ^j>» Jli (JlLa j AuTI CjLi mid (jjo «^c*-tlu jJlC £jja ^^>- JJJ t ^J^J' ^^P* (j-*J 
(■^11 ii\ i (j I (yJt L^,"i,n jln^ CjLLl-"w tJoj>JI ^i_ujkJ LiiXLOj /<ti n ->JI ^jl /ji^- « jm<i ,„<■"; 11 *^-*^ 

^^ .i-L^aJI cjLLobU ^piSLiJI (yb OtjlSJ! CjI h >JI j . Tumour suppressors genes 

Cjwj >Jl ^jL^ tjij <i *i i <>u 1 ^lj * ni"> JLxC ^jLLs^— i-oJI <. t (i i ill <-L^aj^Jl CjI *m -^11 q\ Cj*^ 

I jl V| LA^_3t->. ^ya 1 ^ ^IU" ^^ ( 1 ^ at in a \\$ LA^qj SjjJ ^j^a ^LLL.t..fl <d^2_t Ju£, 
jjLstlb ^y"^ a i^uibj . j j j ■" II ^Lfc. tj) tl <ijl<« Lujjj **-iJ^ja L^j3ijjI J^ Ojc-jjudI 

^jSLlj tLuL^J (J.^Vr.,0 j^ic jja\ Ijuk^ , 4 \ j i> <"i"i L_3LfljJ JjudI^jj 7tjlS tlr^>-J jlj *>"< miLj 
tjV! 4J JLjV ^j-^J ^Ij ^^oJ JjudI^J^ a ,)>^^ S- 1 ^^ Cr^*-^ *^K uill 4jL^J <"« mjT ^JlA 
m^I t rtMilxj (j\3? LAjJJb i<L^alj_u<D JL_*Iil jr>T^ 4 l^i n t JM-^>- ^]>>a ^" 'w juQj ^jl ^j_>a 
tfjuk < f Kii" ^jU 4-iJQit_« CjI n >J CjI <i j!,»j jJLuajj tLj^i^J) ^Jo-\ ^3 jLifu dJ^L-u 

.ttOV^y ^o ^jfc (>L>JI I Jub fu-ulj .jj^jJj tjl (^1 * L^L^ij (jja 4-JL>JI 




* > -WX >Lc ^juj <ya °^cr^ cP u^ **>-* Jj^ '(J*-* ■* j ^ < ?imi"i<1 

jl, jLii.1 ,i^y cp! ^ J>— it E tL*j . r j>u l^k or^ ^ 6 k 

f* 11 -^ ^-A 1 &>k" a Cr^ 1 ^LH-N *1>^1 L^^ <j>£-^ ^^-^ cP! uLh-^ 

<jLAj>j IjLAj ^T^ ^ tjri^. 4 ^b-Tm (jJJI £tGj^_jJI jjkj i(P53) OV^ 

(J"J J^-^'JJ .(jLLd^-CoJI (-(-J Ml J M^JJI ' *»'"tt UJI **■" Mil (2fU>JI (J I (jyic TC^L^f^ 

i(jUfl^ t nj| g.1 n mi! <J^-j_3fc_A r*5^-*^ ^^Cr^ ^jj)!^"! 4 J^* J 'j!^l S-oW^ ^'>-^l 
1 JLA j mi i cLLjI ^^yi ^IjjJi 1 JL-A ^_ Jli jJI <j^g ^-^J^"' * (Jj' <-*—>• I— J ^^ 

i JjLS ^jLLs^-^ ^>^-j cry^ L^ 4 - 1 ^' ?tj*UI UJ^ J ^f °^Cr^ cP P^ J^^ 3 

^jlla^-i (i ILj 4jL <^^U J I 4-JL- >.! /*^jjlJ (ji3^j i^^rujjij^JLI (j^*** "*•■ * "* f -!l ljS* <1h° 

^^cLUi (^Uwll dJ.Lc IjIj .(APC) ^^ ^ 4-jI <^uA ^j^JLI jcjL£ 
4lJl!l ^aU (jla ^-jLc IjIj .(Adenoma) Ljl£ Lajj ^4-mij La ^ o ;i L^jUs 




(jUoj^jjJl L-3 1 mi " ^1 4-U.Q frl ^^ r f I mil ^j^M ^J^ 0' l£L>^ ^ f_ J ^ l " < ' "J 

^LujLD (^jjIjVI P^^jjj! <jjJ ^jl Lo^ , 4j^fl^ djj^jjj <jj^laj Joj)i> i-^al n jIjjI 

L>UJl v Ln.^ ^ <L_it a.ft.j^H ^J J^i ^^3 J^ ^ Ul ...a'll L>UJI 

(j^jjiJLL LLitjjl f^^J^iJ ^»JjJi 4 m.J^ .^^j^VI tUljjiiaJ! oLul^ (jr^ 4 f 4i j ^Tl 

i ujj Ii**<l I ^^3 Lla 4jtJ Llj& *l^o i Loj l^^rw ^jjq ^ n r JS (^fl uj i j^j lJlc 1 < ^ "i j 

j f 

^Jj ^ i^i * H lJ^j La j>1 i~\ t La 4»l_4-uj ^iJLijk^ » «=Lvj) ^^ hi ^^Lai^a L mlujl 4J j 




l_£ JlJI ^jjL^^JI ( t <Ull 7"L>*J er^- 4-ja^Lc- Jufc <jl 1 j j "<*C Luj^JtJ L^a 0-^3 
^ > ^ n O/* (^1 »Hn^Vl OjIj LJL31 j ^ oJUo L-*Kj w ^* .^M 
4-jlo^ OJ^ ^° W^^-J * ^ ^ ... A** 4_lL>J1 ^^ (*JjU 4jcjL^ CjI <j-w (±j^LjJ 

(o) 

Cr^ ^>-lj J^ * S JJ ^ J>^ Afr^J ^-^^ Ol» : £J^J ^.HJJ J^i' 
JL>. Ji (jr^- J" JL ^ * 4 i rn > (4_jJL>JI ^Ja a! < n rt il (jj_xb (j j) jl a 4_jLo <_}£ 

. « 4 i i r n JL>- 4 i i ii i Ljp ' 
O-^ n V\ ur^Jl J>1* *JLlJ * ° r cH Cr^ US^ Cr 1 ^ l3->' 2jJa-i J-LU 

j-j-c ^^(j,-j (J3^? ^-^^^ I J <j;j . 4-a-j_a j ^jjj mi r ^1^- <^3^ * 3\ j -*■ < <nn'i 

^jl jJL_u^ . 4Jj3 dj^>- J-A LjJ t nil ^jl VI 1 4 I j 1 i \\ j ^aj ,^-tJi 4 it Tfcj l^_«] 
^Jl ,*-Bl Jultj , ^^^_3-J L* J- 36 - 1 cr^- ^-^y t,_ij In t U LJ-i {j-*> 0j-l*-<*£> «-La£ ^>^^ 

dlLj jj^ 3j— jwIj J!l « i4_jJL>JI 4_jJjJ_*uj( a (J£ 0T ^^j ^jJjJli q\ LfcJ ■_» 

J-uajj t JJLj_S ^^yjSjLk J I 3-ij-j^- ^^ (^-jQ^j LbjijJ L^-^J^ Cr^' *•— '^ J '^ ^ '"'tl 

<±jj>.LJLI <■ f„i5L^ » :(J_j_j_9 ^x 1 *< j i*ii Jij nl\ (iiijL>JI jl^-*!u_<3 ^Jl ^ j '^ ^ r "^ 

qL fcilljj t 2LilfltlJ Ij^al Ot^ ^^lajLJ .«(j^f| ^^^-^'Vl Jjn.n :4^jLL>JI 

j 1 (j ^^Ll^J AJJ ^*if"w ( J_4J|Jt (j£, f ^^j""j LaLjJ ^- i ill SjLcJ (_Jl£^JIJ i^jl£LiJ1 




j_^Llj 4_j_oLJl <jLLj_-L*Jl Lj^L^ OjS J^l-i ^jJl ->1jL_aJ (J^M <jf (J^qJLl 
jljuaj (Jj_*-£iJ (J_l3 fJJ-H ^?^^ (J^=L9 t - jjL5 *^ ^ LJLp-1 <^JjJ4f ^^(jr^ 0' Cr^ 1 

tjl (jr^- ^L*>j * niiitCi I oj.lr .Un"^ ^^Ju j^J^JI juwi aJ3 ^jja jL*_1j^LI 4_ij^ 

<JL» 4— 5jj_LaJl *■** ^ ; L^LiJl jLst-jjl l-Sj^jlj^ t J^ ^ "n (jl ^1 mij (jri-C. ^JlIjJI 

^3 /fl i il -»iU 4 . Tfr \.<-U ] ^A\ ?X_4^-JLI Lj^L^Jl C-jy—AJ . t— JJ^_>J1 (30j^ ' Irt ^ 1 m "< I 

»^5L-«jj ^aoV^ 4_Jj o'lj Lj^LjtJJ ^>^Ll cjjJJ <^>jl^j 4^1 4Jj^La J^ 

. 4-Jt_i_u_> ^LLjI Ltuj i^M^Lj 4^ mi ^ ?ll Lj^L^>JI j^^^ 4 j-^^- 1 lt^- qN " ^j Lo^^j j 
*-. u— ts— l-iuj aIjj jI o^-v u' u-^l *^J-**-3tj IjLoJJa iJL>Jl (^jp-a dj-A dtjL^ jjj 

^LL^JI 4JLv ^JlS^ #:Uii ^ 4_Lj^i 4Un\ <jJLl4 %^U 1^ 4ljl^ 4jI-t-<uiI 
AJ)^" ^IL l >Ilj45-u ^*JjJ^ -^J^V ^"^ - ^-^ ^"^-"J^ 1 J^J Vl IaJujL t±JJLJtJ 4j_j-*11 

Ol ^H*JLfl 5 1j£a JUJI o^ 6 1 cr*ee ^^ .^l*A^I jf ^LgU^IL 4^ 




. llU J {yL *-cjL> 4jL^1 j>>jLa ^j-l^m jJ>£ J«_ « .4 j jV cj^u* j^j 
jl i mimj^j} j! OJ-y-ulj^l^ *-lj^ r^-*-^l ji pLjLuiyi ^j.V" mi'i Loju£. . ^^ 

(JjLujjJI ojufe _ ^jlla^ Mill 4-jjl <t j^ CjL^^Lc 4jMj ur^3 - & ' " J * W.)-^ 

4JLjjj JoLpjl 2L^y_c j-jJLjJI I Jl^J 03^-J *4J 4jIaj < dVI ^^ 3Lae_3 J mi ii "t 
1 1^1*^1 j jJoVI (*fjjVI (jj-^ lP^Wj * 4j <XLa 4jj— ud ^(^ C?~* *tU '^ *J * * 
L^JK _ Lj LL-u j^-jJ I j 4-JQltj ' pj^**' ' -tj^Tlj ^jj^l r*L?J'j Lo^j^hJllS' - r"^Lnl] 

(2>£. o>" ( ~* jj frl jUVl o^^ «j j j *s t^ujJ j-jjLj dtj>o aiL-uj < j Utl f-jJal 

(jf iLiilj jj-o VjiJ * u t mj o^ LJ^>- cr^ ^4 ,nnUl LMJJI J" 7i\ J-AI5-C 
Lol . . In rt *«l 4^J>1 ^IL ljjj-a o^ ^-^J t 4 jKTL j^jj^a j^c. ^15 (JjU-iSJI 

sLj^. ^o 3j j "»-^l jj ^ Mill L <il*_<v (jV! jLt-^ (JJlJI c_jjISJI J-«VI 3L»L«^o 




jlJjjj jlL>JI J}L>*I o ^/^ :5Ljj>JI cLul ^^ja t^j-"* -i^ 6 -' cr^ 1 - j-^^-^J j? ** " 1 
£_,_£ 4-JT,^ ifJ-HU "••>^ f^J '^JlH?^ (*± JI > i J 5 ^^ (*■> W^-^ 

4_kxj*=JJ 1 JlLc <_Jl9 jJLj <r< a I _} L^a t ' ^ ^ ' r n n 1 1 (jr l^. *_3fc_iliu Cj I ) j -tej ^ fl ^- * 
i—il m"w 4_uajjJl CjLuj>JI .«>>o^ji,l Cj^JJ $Jb t-LloII ^jl JL>o *l_£j^>-1 0-*J 

«Myc» tiJjLo <u^ulj t Cjl M^itl djub juwl 4JLk ^ja j^Jj . 2uL>JI tu^a jL>j 

icLajJI Cj'jLJoJ i \ ft n La V rf j .cLSjJI CjIjLJoJ ^-a-cuJ 4_l>-jL>* (J^ol^oX. LiJaJja 
dJLLa 3jjJL) 4 i m a J-&J (fl J ' n*i T I A-iIal^ (jL^ < j_aVI^ . aLcJJLj cIjjJLI < f \ < m <i j 

JljLJlV' ■ li ft f J ^ji Jj.J3£^J 1^ (tin ^ (Jj-flJ (j^Lc->Jl U^fl^-JtJ <4 jl^ (^j jjl iixJ-StJ 

^jLj * Julj jf (^^^i 3j)l*>^. f-jLoJl /ft.j <> i^"<U «_lo!j ^JLaitj aj .#.LS_lj1 (J-«1j_jlj 
Y II (jj-i-u (jyJ J *<-^-J^ * (jj-^ t ^ ft J**< ^e * 4-_j aj^ CjI m -*■ 2G^Lj \ t a J^i_>^_j 

JLi J-^*3 U1S 5JMJUI cjIm ^11 l^L^ li} VI SLlitlJ ^j_^ ^ Juj^ 
:<JLs ^ ^lUjI^JI djub 1^ ft mi"<I ojJlJI <:! 4tl tU oLaJSuj ^- ^H <^>-jJI 

<jLuaJLl 4_lL>JI j j "** tc^uojj <Lj^I^ < nil ^LftJVI x-LLaj ^^jJI I JJfc J^A ^j- 4 ^ 

.((rLiJLUj.j.o^ Ijljjl^j 

Jill nr^VI jjl 4 t- ">> 4 j aj^Ji CJ I m -%J I ^ jjfc OV ^j 4 uiJ ^JL^t—Hj 

(^I^JI Wj-^ Lj-^ "^^ 1 '^jl 4_t-<a_SJ I oJub ^jlj^JIjj , I jub (^Ll^ ^^Ja jjj La-4 




7t la 4ja. 5L£.Ijjj jl <p>t <J-5 lair. <jl£ ^jlj > I jt n <t . CjLJLLdj^-uJLI 4 j i U T 1 

.2LJIjJli/tf1 i-ilj^l JjLuJI SlSj^Id J^U. <>a d_Ll^ cil^lui ^ Jjl^JL 
oLjtjL" "!1 jujljcJIj o_JUo ^1 oUIjlUI JjI ^ ^ 4j! 5 s : % ^tlj 

<Jj u (ill j_A i^LstJ (jl^ Lai ilJLA <jJf iJ^j-J S^jL*. J*jL>JI j)K i tj J ^jLuj 
^^ 3j-^> Jj^ tj^l ^^-^^J *(jLLa>^> Mill (jylc c_jj-^>JI ^yJS j j <i \\ JL_j_^-jJI 

4_jj!jj CjLst-j? £>■* (jH^ £-^lP 3-^3 "rO-*-^ (J^ Cr^ L^J J mi Oj-iLMj JjLj9 
LdUjI cOJj j^JLOj ^ l?« J ; ^J ♦'-^ 4 jU ^Jdl ^ nil ^yjj 4_J|jjl^.I 

^" ^- t^J^LfoJU m£JL>.1 (J^>*J 4_2b^k3 ^ % \ \ W 1 1 c_jLJt_ijV1 < , f Vi ? j <jl L« 
^jJ>- I (—aj Lb j t-d LLa j . i_£j-^- I 4 IS mi a <J^hJ L$-a J V^llmj <j 1 1^ j"<^ t— » JUstJ 
Luajl Jma ^-^ .^jUoj.xaJI Lj5^>- ^j-« (j^lVitl <-_a^l_5t_> 7c_-aj-jJLl Cjj^aJJ 

L^if 4 Ml > '- ^- "<" L^juh .4jjL*JI 4_jjulII ^Ij^Vl Juub j-L^LJI ^ 

. f<3lj a., t-TLiu a j-;p* (J- L -i-t- M (^^Ja 1 <r>jl dJJ j JjtjJIj J-a-jJI J-«-flJ J-^) J^ 
. ^ U w ^ 1 1 ^ ^j t ^ i-dJj J-«-aJ L^L>JI (^Kxstj (jt ^\^ <jj-^ 4jjl La^- t-dlJ-Aj 
4_^oj^_L> Cj j jJ(3 J_fl Cj L- ljuJij j nl I ^jrit) (j 1 ^ '^ ' *^j 1 4j j | La-" ^- *-iJ Li-A ^ 
jl AjjjulJI ^ a >«,f I ju - (j^7n 2 tt i jl j^^ujij— jj3 <_ij imj *i-dJj OJL-tj (jl «_jJL 
jjuu LLalS L-ijI Mir LLljj^j (j-u j^-j-aJ I ljub ^^ r&j j tSljJjl ChJu^-j ^Ij 

5 * l ' * 1 1 L5A_SJI Laj ^U"i jLst-lj^U 4-^^_j m^I <-^^j cA A " ^ J^J o^ 

^^LcjV W^^ Ct^J itiaoiaittj ^L> 7cJLl L^L>J «_*aj_jJtl CjjJLI ^j^ {y* O^-^ 




\ v 109411909 jS 

^J^LlJ jiiV 4 j '^ I JlAj * 4 J r itj&£- V ^Jll cJiij p l^_l I ^jJslJU <jl ^^ U-U cull 

^JS 7*-^J (J- 4 *-* 1 ^ JLj0 J-^ *5^L«j jJL>Jl Lj^L>. t—S^litj i^jj-LjuaC J^ <j 2 Jij)n t a 
Jl>.\ J 1 <*\ j La, li )r j *dJjL3 Mj ^jm) j 1 si r (j-* 'j- 1-0 ' tiUj QJ)^ J ' " LljIjujiC JSLdi 

^5 CjJUfcJ tLdLcJ 4_5fc-UDlj C) * n J I L-lL-LU2 a "• ^' (jjj J^J— i-AJ I <jL-3 i(-dJl} ^j-* 

UJl <J^h^ l£J-^ t^J-U' 

L}L^JI <jf lt^- ^d>^ ^-*-^ (>ti clIUa^ . 4_^LiVl olJjjjj j miMj^-UI 

4 j 1 jj ^ t 1 Lj^LJ>J! 4_jU9j Cj_>o Jl_^^j 4 j <n ~nMj Q^J jt I ^ja 4 j.a^jj^>JI 

4_*_i_lju LjJj-aJ (^^-JfcJ * JJ? ^ '"' 4_<_u-qj>. oj-^-C ^-Ljj i^JLj' lT l -'- : ~1 i>^> J ,' a 0'-^ 
^U^-tLa VJ SjVjJi ,\'tc 4-JJ3 Jl^5-i V5 .4 j a^jj^JJ L>LiJI ^ ju^L 

j JLjuoj 1 1 ^j4 4_<a-_>. j 2f (J-oxj qa < il.>i 1 4_c ^j 1 ^j4 5jj rr^i I JUfc ajj j t ^a^-JL I 
U^j ^jjr f>tj i ^V j "w \ igl <i * ) ^3-^J ^? 4^1^ ^1 <jlJa it^-j^i ^J^°J •L^LH*"' 

^L^JJj^^T L^r'^j-^ Uj^ jjd.4 .a^cLiil LMJtH cjju*j M!iU^ 

.^oj^JLl ^jjJILj LMitU 4j^ul^ 




I ^ iLa i^LiILjj , Oij. o ) t rt jj-t*i!l l,< 1,11,^ Lg-iL-3 *(jyjljj i£-*^j j' (j" 3 ^- 4 -" 
4 . M.LU1 <z>\ a <^>tl j^-«u JjVl ^jJJI ^ jl m.^VI <jLs tCr ]LUL)j t^oj-JLI 

V ^-^oj^JLl Cjj-JLI 4-^cjh <fl <jl J «<JlL) ^ itj I J— A (j^— Jj <■ L^HjjJ Lj5L>J 

(jf L$J O^y ^ ^^ *->lj^^* JL^T ^Lj-^ 5 >^ ^Luf ^ j.nr M jj! ^Uj 




(^>UI) .a^liJI aJLLJi ^^l ^ u^.L.LJ1 o«jL*^VI chjLj^ v^ (*) 




Ms f»^*^*$£ * ^ 



jjV .Uil jl^j .ajuudi i^iiVi j_*Js ^jiL ^ 

Llj^ <i (n (j-a-» ?c-i O-U (jja 1 m\ g i a i^aj ^^^ <dj o 

3>^ f-^j "^ * L)d>^ ^ uaJ ^^ JUk ^ c*^ ^^ * ^ALjl^ 

4_JJ < nj<^* <jl^ LflJL-co Ala (JJ^J (ji * j lVi i n t ^ .^^aj^ 

2L5l^JI SpLjJI jl ^Ij^JI iA^Vl l^JJ 4^3 ^1 

Ju9 tT^>- **-^ ^^^ LjLijuJ (jy-uu 5-^-3 tfJLA 1 i"itS-»J ^S 



JL_3 I 4 ^ ■ ■■ ^- * LiL*_3e_J_j9 




P9JUAJI 

, I Ju£l I JLjJL^o JUu 4_jl3j-« JJlscjj jJ (*JjU ?V^ J-£^ I^jJtoULl Jjua-iJI ^^ I^_ij>-j 

cr^ <■£-* Cy D^l ( -*>- J ^ Ll&Jj i(DCC) ^po* ^^j m£_s ^o m j ££>. 4_jf ^Ioj tjL-^i 
♦ ajjJI Tc-A^j 4J <L5^Lc Vj (j^ <i nil _sj_^_*JI ^^ t-jl i^rVI j_^j jl-*jjj J-xl-i <_yj-u 

(j I (j-s Jir" full ^3 ^IjJ (jdtihV 10a t jS-<j" j t » (J-A * Ij-ui ^Uo^-caJLi 4_jLud ^1 jJtiiJ 
j 1011 a ( J I 1 j" 1 tij aj t5jM nil) ^j- 4 4jj)Uh a (Jit" nil 4 i <i 1I1 pj^J 1 <i\tA i L>-jL>. <LcjJj 

OljJLs (J^aJ JU^j I L4JlL*_3 t<jVI Lai w ^ j^ ^ ,« 1 r\ \ 4 n t s\ 1 j 4jJLjJl». CjLuoJLoj 
j_ < i.nLLa J^cj (jr l^ 10 in^j B^ojLus 4^c-Aj^a Cjuj-SjI lLUJlI a,.\ V**< < nl iL0jLSLo ^a 

^ C*jL£ (j I JLju jKil I JLA ^1 Sj-l^aJI oJLA IjJ C^kjI JL^) . 1 Ac t".o mij 

L_il ir\ ft a \ in A l£UIs < / 1 In " J l_iI n ^Jl ^jjo (J^jlI 4 mi <i 1 ^.mi H Ja_ Jj ^"i.-v 

(JjljUIj Lq-0jj,Sutj| Jl^ ilL^>JI ^j-i-u-pJ 4 t j jlntl ^jl (^Jj^U 4 1 iiiiTL) J-^JJ * Lt-g. «^2> 5 

cdxaj jjbj (HigaseiJajl^Jn j ji~*-A ^ o > <ij («jj-jJ >a ^<i mil * i-r A L^judIjx.) ^l_iV 
cjLu^jJ ^ n mj ^lil cjI t^i oil Lot * ^ ^j^ ^ a^j 1 nl Lj_i jj-^ 4_ijL-uJI J-ojJI Lft-d 

VI Ijj 4_1jJL->* fiUTn V ^^4*3 :4jlL-Sj U_tJa j^Jb 3bl t4 jnjrt ^11 l_i1 in ft 11 t_flMitJ 
< i^ h V fl pjj i * * lJSjjlj ^jil (j^e-JJ .<—3j|^>JI jjjQ 1 n t «a LjuLu J0 j'q ^^^^J LoJ-k: 

*(( JLjJL>iJ» 4^K J.tej LaJLk: VI (3jjJI * ^^J V ijrt7\a L^jL^j t U,\ir LjJ rJcxajJ 
^Jbj JUJLJtUJI CjLojJjJ Jjj^jLL_o 4juoL%j /T^-JJ J13J />>>>"" nl ^ ^VV aLc ^JS 
aj t^j -1 ^ fr ^^ cr^ ^-^ Lr^JJ J ^*' ^-^ U^° OVJ'J^^ r -^ jl j "1 ^1 4j^_jjI ^^ 




O.Ik La Ij-Ll OJ (J I (jJfl ^-ii-jJl A j l^i"< j a > iJklL^J .^jLulJJtI 4_*J.i^ Ju9 « LflJ^jO)) UJ 

■l 

in 

I JL4 iUIV i ^' ^- (>*_J tj^lj <jjiJ3 ijp- jLsLuaJI (jr 3 *Lc J-A.^11 CjLLljwj Uj*_iJiS_Jl 

j> t 

^^ijuL^Jl oL^l cfll^ "■ .,<! ^j ^jI^ ^LaVl £^-^ ^h^ (j^*J ' ^ ^ Vo f ^ 
ij^Sj AJjJiJa t4_jJljjija 4Ji>J c^lj^tioj c±xl J ?- 1 ^^ >^ cr^ ^i>^^ <_*^ ^thIjl^ 

^UVl ^yJk. o^J djL^^iL^Vl ^yJk. ojS\ oX& ^£jl jLflj i^^jiijJl u>aJ1 

(±^jv ^^Lo^.j-3 < jLq^cSU _UJ^>Jl JL>JL1 1 Jut aL^iI JlUj CjUL^VI ^yA ^cJLc 

<j\ j ^ L ^ J \ C i Lj^tJjJLJ V] Jt AIL J^<*V1 *L-y-\->- 1 JliJu ^<Jj , ^jX. LLj-aJ i 

^jlj < d i j till d 1 OLLjjJjk—jJI j^i_kx*— 4 «_Ljuo ^— }& * fcjLJ * fc ^' ^ J ^ a L ~ J lil ^ L^_lJlS- J 1 
»4jJjL^ 1>^^ LJLb l^ j \c, (Jj>->o (jl (J-a ljL>- J^l 4-j^ oi < 1 1 CjLLijJj^JL} LjLiBjJJi 

■i 

LLiLu-uLoJJI j^l^t ij^^ t 1 * 4 ^ .CjLsdlLts <jJLju4 OjL^ JLifl (_iUj ^_*J *^j^>- J(l 
^jlS^ ^Jjt-jJ u^j"iS ill 4_^Ltjj^j (^ j-t-u- J 1 ^4-Jl (j^-fl^-4 ■ '" o ^j^ ui ^ 1 1 ^j^^j^Jl ^ya 




(0£JL±=dl 

«• m •» 

^yjji^ . 4_ulj^aJI 4jj*Jll^jI ^j-° ^-J^ q^-"< I 4_aajjLJ ij^-JLua 2j ^ii£ V iSLoudl 4jae-uaJI 
(j^a aJjJI ^yS ^IriT I Ij__i3G 4_ljIjjJI Lm V < flll OjJl 4 in rti CjjBjJI ^^ 

jljLjj S^ljJ^j 1 fl **< j ri i" £>5Laj i-uLX! t4_Lo *■ MilTt ^j-u^L-d ^tjill Aj^xISLj 4_iL>* 
l(j'<4 J£ n£j mij|| Ajij^tl £^0 4l>-l JU^a CjIj JL-Ju ^j^Q iJ32 I ^^>iJ i^J nut I lj-i 

. L^LiduljJll ^iiVi 4-lcS^j Jtj^j^ 

j-Aj tr-Jj j O ^j^o <-jj-2JL aLSLIjj oLSj-tL jL>oL> j->oLljj JJS^ja JL^-»JLl Ja *ti 

. Lj^-u-u tip (j^-iLa 4jLs (J^Vt <ij ajJLj_>JI ujIj^ ^j^ \>^J 

t^LJ jI UJ mjI — 4juo 4_jULI ^^ (j^ t, in *ij 4 t j . mi 4_u_u_ tiU ^JjJ ^JJIj ^^ ill 

iVjLfl .Tc DNA) LjJ ^^jdu 4,1^ a ^o tip tOl i"*\ II ^j^o I rtl" V ^ L^->J J-mr<_Mi\ 

4 jl f pLtlil ^^ CjLli_>J1 ^j^o Qj i<-\ "1 V <vj 4_3e_o-La xi») I—^jI ^1 — Jj— cw^JI 
4^>»jJl ^j^o ( ^^ Trn^jni J^-ii^il *>JUb ^ya UjiJ I V,i n ^ y imt LoJUuCj . L^jlo^-jJ 
^Jl!1 j-ilLH IjJ ^j-a m^I 1 (j J ^ (J-^ 4_jLu3 jl £j\ 't j -*iJI ^yoj) ir^>t tc_(jij t4-ji^lr>lll 
^1 4jr LajfcjV L4JI JjLxliJ 4_5jjJaJI i?j^fc ^^ 4-t-j-uL(jj^fl 4jmj » '^^J • I d'J^ ?-*-*£ 

*4 * 




<G_tJj|jj ^J-^Sj aJ j^-jj^jJLLi I jufc^ t 1^ Aii >i 4_j-^L>Ji <dSj. mii Lojji,ju<* jJ-Ifl ^-Jj^ 

(Jn^ <JI I gS tTij^sVi l_jjnSj iIjLJLjI 1 11 a ^3 l-3^ "croS LJLjLj-u Jja^cj i4jj_iUJI 

j^. (UUJI ^^/l l_^L>JI Jll oJUa jL^ i^Lrcj * <ya urujLsJll *L^jLa 

fcJLc (jj)" 1 11 L nj i^LSJjJ CjLSjmjj jL>ol {_ya {jr!^ l£>^P* fj^H^ L^J-^-^ 4 (jj" ■ - ' ' '■ 

. 4_xJ3 U^i* J£ (jl£ 4-^L^ L^ Ll* 

* -* i 

Lj b _uij J£ ^jLa iSLaLxb'Vljj * \ 4 < \\* L^jL£ La\ < t Tu (jl^ cjIju_^3^>LJ1 ^^ liu Uj 

(j^a w *i < ^J (jl ■ j U" i h" 4 w U" L>O^VJ CLlLmj^) J till (jl ^ ^V * f*"-^ (-r^ lJujiJISI 
^JUj « ijr l±j>*l\ J-^Lj^J^* <J JL: * H U' C»J! ^^ ^'"f ^^ ^»J-A ^Jl^ *L^ (jna 1 V ou Ljj 

Ji-Jj^ ((j-MjI Jjl JUlj LjJL«_a 4i*->*J i^yJ-I^ ^-Uj 4_loI>'| Sj^JUL^a CjLLj_>. 4jjU 

J? 
lj\j>jl ^>L>.Juft ^J.^jlL I < joj j ^ j n 1 i J5JLJ3 .(j-u^>_LjaJL) ^^^iajjJLl (^Juu^ i Lj j^lmJ \ ll> 

* Lj Ijjj j^*_4 (ji^^ mi Lu JU tt i,i^> I JL£> Ll i f>_ trr t"i ^ j^-> tj i J.<-u J >J 1 L^Lv (^5 

(jLnVl jLuJ (j^-oia AAj tjJ j-iTuJlJ I (j^JI CjLujjLaNJ (J^ljl (Ji^>- ^LjJjJI Jnib 

i(_ r JL_uJ L^c -U^J *-lo\ Mi'n ^pcL^o^VI ^j-u^^-jjaJl ^^-fcj JL-d-3 :4^SjjJaJ1 ^Ju3b ^3 

LMj>J| Ltiaj) <S-!ulj L*j|j iAjjLJi , 1 Mi ->JI L^>- l5 Jui ^ u' Lr^ 1 J J ^" ^J ^J 

t Lj4 <Laj^Laj 4^jjLiJl 4jl m "k. j ^ r £,L>o j )2l ^>"J>> J ^ ^ . 1 ^ ■ ". . ,^ L-^Jjtj . <LuL>o j I 




Cj^jJI q\ ^jjjj) (h-v -j*^j^U JLwj 4j^Lj JJ-^J * ^iH^ H^^ (J^l^ 4Jj mi 4jjjIu 
^_i CjLjjJjVI L_fl^LIL>.l ^jIiLaJLli £yi j ^v^J .pj^LLo 4_1L>. ^^ ^jUs^j-juJIj t ^iaJ^-j<s 




I fl ' ^ "*- 3jLcl <_k^J .l^LfljJlj f^Jj^l QJjkft} I , Luw (»>Sj (j^aJ^ fl <^j Ml ijjl L^L>- 
L^_jJS1j LLljtw J^ajo 4 jcL>Qjl CjLuj^-j_9 ^jja ^jjuu *:LjJoV1 L$jLju>1 i^lvb 
A m>Jl (Ji-lj L^L>Ji 4juL~La {jA f*v fl )\ A j (j I J-A 4_L« JLx>.jJI j^sjJul jjlS < 'J J * "^ 

. ^ ' j «j ^(^^JOiJ ^njjjI JjJtjfl (JfU^J (JjljLIu L^^Lc: SjJu djufc L^jfcJl |jj)S jm ^ . L>-j <Jn 
^^LUI A^LflJ jJ4>"> o-C ^jj^Ul JLiLSfl Jj^tJ O^J** J^J i(SCID) 4ijILJiil 

jjj ^Li^Sfl JL^I ^ Alac P-Litil Jjal^ £jj 4j\,gX 4J tlu^jv ! I jj j1 i4^ijua 4^U^ 
JL>-lj lV^- «*LflfaA» ^jj3 ^H*J t^- l>^>^^ J-^3 .4-cLitJ ( _ r jftLiaj da_>Jl ^jjjjjJ jjli 

.(ADA) IjI u^ <Uul^1 Y * f^uujjie^ jjic 

^ULU AJ i jLJjL>- (l^l) 0^*-* wJuu*u4 ^^yi^L^Jjl f^M^jJ^ iJJ^JULJ LA 1 j J f ^1 JJ ifSCIDj 

VJ .J^UJLL ^I^VI Ioa Jj^i ^>1 3^3 . jAkJl juo ^1 aaili r jJi LMi- 

dJLla (jL^ ^^ * (*Lc JjXv >ua ■ ' ^i t". Jjp a aL>»jl fj^t 3jJLl ^JlA OjI 4_tojLjJli ^jl 

^jUi j->UJI \jjt o&y *{PEG-ADA) (b? . ^) ^^-ue (SCID) 4JLkJ j->U 




Jifj 3j^>.^H cljljirttl ^jo \j^& (j^\ CuL^ JLiJLa- t-dSL-u Jjl .4 inflim jL*£. 

^JJI JL^JI ^1 <£*lk£ jJSj jl 4J,1Kj a ^in ^j ^1 JjLiJL JUJU>JI gj^Vt 
r-^LjtJl j-a JL^JI OuL£ IjlSLaj .ajJuII (jH^L^aj <j? 4JLcLLaJL*-ul ^^JS Jj»-^*J 

4j£Jj t (SCID) SIjIjl* <> Jl m,iTI <.,,„< jl£ ^jl/^I j;M-*JI uK^m^TI 
o^j of or^3 u^ c5^l cry^L. ^oJI j ,t $- > i jl-h^ jlj^-j ^!>Lc. <d£ 1 jla 

♦ JjVULiil^^jJ 
CjIjUj tLJLc 4_jl£.LlU Cj1_LJ^_uj1>J! ^j) "mi a (3l»*J tJULal 4j^Lj ^1 SLLflJI 

^5Lw ^iJI (>lj-«V! i-^U <ys (SCID) iJbtj Lu^.^ ^jJ-I o^Lw jaJ: 



J_tdU 



JIj^lljiTj^ ^Lfljjl Liilj (^5 L*j i4_j-cL>ojVI cjL-uj^-j-aJL) < _ 3 JLl>JI r-}L«-lLj L^JjLjj 

(J-2j -i^*^ (*J ^ UJL->Jl ^"jL>- *Cl-I H ( (I ,4 U>L>* CJ LlxiJ^-LOJ 1 ^jJdLJ ' 'J '^ * ^j| ^jfl c3". L " 




\ f\ (ogjuiipg jS 



4j^jL (jAJjJLI jJLju 4 nirt> OJfl^JI ^ o^ fj W <.'J ,'kll j-oi^ (^SLJj . >L>JI 
C<Imi^ L$j&Jj t^^a-Jj^o Jjl n~A <r<^- Vt L^JI Ijljj <aIjjVI 4j^jVI Cxa^Laj i^LstU 

.^jJLUt (jjuiiJI oVUJI ^ jjjt ^ 

yr i i rn in 4jI j^t ill JlSjju^ .(^Ju-^JI r'^LftJI l jjfl Sj^LJll aL VI ^Jb djufc CuL£ 

aj^jJ aIj V "t ,nl jl 4j^oJl1I 4_lCjV1 *-La (^^ q^uj^j tj^-T rH-C t-iJLlA jL£ I Jl 
La Llj .oljJu jjl i KiTi IjLA ^J3 jj ^ J ' " {^JJI ^-A 'O^^J (j"H2>^ j' J^J J ** J !>^ ' 

V « H 

. ( ^SjUJL>J! oLjIj^JI ^j <d£ g^j diJj ^ Jiiwllj .>^JI 

. jJL da>U. jLi* Lj „■ -sll LMJtU ^i^tl £>La]I <>• gjJJI 11a jul> ^ 
Ljj_5j jl>-i ^jjo La (j-iJIj t^jLoVl ^juq Jj->- (ji^ ^-^J' <^JLa <^-<Jlj L^« taiUlbj 
Loj *r}L*JI fjji jyJL^ JSLi lUii'q I JL^ia t^^JaiLxl (jisl^JLcl ^1 ^ j^-oj o' l£^ 

^y^.1 t m>VI jl ^jIj h j^H r-5L«Ji SULact oiJ^V ^W>^' J' ^L^JLjuo! t-*£lj JL>-I (jjo 
< JLo-ILvVI 3JL_jju ^jLoVI aJLX. jjja ^*"3' (jj/L-ul (jyl^- t^^ j Ir ^j >r> j <« ^jLUj ml! 

.^jLilL LaMjJ JSVl ^.l^JI ^>UJI oUlSL^l ,ditj ^a Vjlj Mj^jl*!^ oW 

L^L>J1 ^^ ^ i j ^11 r^^LftJI J^J9 j <** i IT 4 i mi r 1 Lj J^oI£ULj Ijjiafe-A (_ r S_oJ La La! 
- J j n'n i t l JLl^I (^1 j^HftJ ^'J-»r t > ^Lil ^yS CjLujJI jujlIi <j\ ^\ _ 4j_a^ij^>JI 

.tfjLj-ilj ^ Ijuk Iju*. I>AS J^-^t (jjmi jl^L o jftj ' » Ijl^ j5^. uL^uli 
L^-^l J^_-U (jHb^i ^j>-stJJI J^i ^ 4_j^j > j>JI LM-itU ty^JI j;>L-^lj 

JL^j t^jjj mi til (j^-iJI ol jijt n"> ^^ r'l •yljwVI JujL^o t 1 1 m ^jJI _aJfc iq\jjlo1\j 
.^aVI qj) i s\ TTt m £^4-4 ?r I In < n 1, 1 Lj^jlL_oI I jj t^" miJ\ \\j£ Lc^jJjj iS*i^ till j ^a mi 
Jjlj . SjUJLC t_»L-(-uV Laj^uj L^^UojI CjI i ill 4_u|jjJ| ^ - - ■ * *'^H <"<<ilUM 

4JLajVI ^ 4jJLjiH!l <tJJ>J1 cAjug} J^j . jjJLjJI ^ 5juju>J1 fljjVl (^yLl 




iS J^J Jjh J-*^ L^l 4j>jJI <>^LAj>JI JdLH^ <jr*! * j^J^I J^ LI 4«j J nil 
CjLuljw 2l>JLslaj (J^»L^ ^j>-^} till J ajj i*L_iiwLij| '"*^J '^*- " (jr^j L^Ij^-^hj m£J 
IjLA ^jl x-xLaJL I^J9jJU a] ^LaJLoJI ^j^l-jljJLl *Vjjfe <jl£^ ^jjj i(_>IijLut>iJl <>JlA 
eLa£.l <>i a ^yJJ <GjJl>J| <LuajiM ^^^ lj "-^ ** i— »Kj K*ill 0_il aj *4JjJLlaj La ^-A 
^ji^. JU>J Lcj 4-a. r.ri^ J£U f\ «UII r-^1 S-iLjjrj Jl 1 ! a! 4j^Ij ^1 Jj_t^L>JU 
\ M * ^«Lc. <j\j ciutjuaJl ^yJI aJLJI ^jLSLljj 3-iLj ^ (_y"'>- 4jU1 (jy^ ^jj Mir 

4_uljj Sj^aUo 3j L>J I (3-^° Lit 1 **- Ci L?j cr-^ (( *■ Q '^ ^ ' ^Jl?-^ I » ^^-^J * ^ ^ * 3 
oJLjjj L-a jl, > n a L-a l£>j :»1 or (^jJa * < <^a ljufe J£ <jl VI . j j i ^ jux ^yJI 

<_< i <mT1j 5 Jj) t s> na ' °> ■ * A LgJ 4-uaJ^>- 4_j>Jl_t_a CjI m.^m tcJLju I a. I 'iC LjjL>ij| 

cjLjJI fj\ t mm ( u\ L^j £>^aj (jy^JI 4-lj^ i nTI jjb i Lalitj^ cjLjLjJJI <tj_uju^J ^jliiJI 
ijLSL^ tiJLftll Cyn.j i, nil Lai . oj t "<< CjIjL-L! Jjl^L <jl ^SUj La_£ jljjl>. jLa ^1 

^^ loj 4jj-_j_HS_j <L_lL>. (Jj_S ^j-a <"(rt mi *t Si Jl_3 (jL-S • 3 JL_j_*__*_u <Usjl co_a 

ojjjuus CjLSJbtJ CjLjLjJJI (^JulJ ^jL) 3_}LL*_« ^o^> <Lu-^L^. L^j « a Ij^-uS.j^l>» I » 

q\ jj& \ mI r La (J£^a :^w < t^tH Sj.jbL^w J^-> <4lj i nj « a Ljj j *i\ ij^_>. V I » .CjLjJJI 

jjM u_3^jjjJ i4_£ijjJi Lj^Lj>. ^j-xa JljJljw CjLu j_a-u-^ ^^oJUlJI 1 ^ j °i <."i i"m (jl 

djufc <:< a^ V, ; ( Mil IjlSLaj . jjJl_jJI Ji-lj 3jujl^>JI oL_j_^>JI (J)J\ cjLlJJI 

^jt^^tl CjLoj ^cj Luj)*ljjtl 

^l^ii.1 J^d^ (jf 1^ jlr o^ t «j»b^Su>5>^Vtj» cJjJUtll J>UJI fjLSj 

4^LkJI J^b ^1 cjlit^ oUiL LJa^^ n,„^ : La j^. ^1 U^ ^1 i^L 
a-ulj^jl ^^jlI^JI J£J I mS o K.,;^ J)2\ i±\ju&rA\ I jla ^, .^»t .cul a j ... >ii 

^jla^j iC-i£jVl ^ lr ^ j ■ ^^ JLa^i-^l J^j xJoLa-U Cjd^* <jr^i L^-^l? **^->^l .'*'H 

. LjIjj 0^$°*-* 0j-£& l5>^' ^^W^J ^J 1 ^^ 




- Jl 

C<jj>. tCjl JlILj LoJLLaj^j (jt-SJ . 4j_j_l!1 4jLa->> ^LLsuAj ^y° l£3^ 4-^ajl n <n Cju$jjj>. 
K(j ri j T t (j^Jcw» *L>J ^-*J ^/-f^^^?^^ 4_il!l jkl «UTI ^j-jgI (jr^ U>-3j mlII jJLfl 

cdJ^j 'L£bj J^^' ^UiaJI £j£. oj-jl£ 2uaja^ ^ ^^ *Lc ^ sLtJa lIILla 7tj-4-^l 

4 o red i4j?c-Ijij (^JJI (jui-iLfcjJLl j-J-C- c_)l miT jl .1 j j a AjLall Cjjjj>. Jj i^LjcA-J 

CjljLj-J-4 ^ I J >• "i col JT..J **■ r"uJJ i^AJ-lkll <J^ » ~i t id ^j^4 4 <i J T J-lJ 1 dJUfc Cj_)L£>J 

t4 t j ill r 1 1-> ."■ * ^*^a j j (£j| (3-* :> ' *-— 'JL 1 ' 4 n jt^J t i # < a 7-uj jI ^ ) y.^ tc_)l mi r 2\ 

^juiJ^ a IjJlJjI JL_3j L^J^jv ^j^Q CjI^ j r n <i ^^^ ^j^ <"u_c-ij tl— jjIjJ 4_J>JL_«i,l 

a^LxjJI 4£jj>- (Jt mij JJ-*I 4j^Lj aAI ^j^a 3jLvl^ <xiiail! dot-u-olj »j^"i miA >'^^ 

cjLjLi^a Cjj_>-Lfl i(-_a^L>JI a^Lc.^1 JjL-u^ .-. .U^j" . ,.l La ^Lcj^j-o i3^L«JL^j 
^jjaj t^jjjj^^jilll cjL mo] t j^<5 3^3- LiU cjLcL-oJI ^3 (j*-$j U" t, I (jv r^j-" 3 ^^ 

Jjfc : ^Lstjo ^j j '■;" 4U in i <t 4ilj_ul <j^. 2bLvVI ^^ ^jjuLJI 1 ^ j*3 j j ^-j CjULoJ 

LaJui: Ijj '^> ^ .^*w. jjAjjjj ^JJ 4_jjuxoJ! llAjuo}} S<1_jjIjjJI 4ml j^H Jluo jl ?L^a Col 

jt 
?t>sLJjJ (^ '"'lj ^ ajC.Ij-^0 j. ( j (ii ) \} < \i a 4J1 n "i mi J I ijri-C ^1 <aUII J_>-l j i y) 

^■C&JLII CjI m ">■ J j j <* ^-Ijl {jr^f ^j ..U1U , 11 ^jj CjjjI 4JLj ^gj— j l*1. i,ii ^ ^^j^ <i jh 

tLua-Cl /ft^t <t"w ^^La^JI ^j>a 4-C^-ojc_a 4joL-u^j 1 <^^\ti «^£j«J» (4J i(jlJj->Ju SjLua 

^jLa] Jj^>. Jj^ * 4-jj-^"«1I 4jt_j-aj 4 " j Ti La (j\£ .((^jiajjl ^L^JLjudI)) 4_j_A-a->- 

4-jjI^j "v. aji o in ^-Aj - (jOS 111 jl^Q tjLal J3->- JJ-^f *-^° J' ^ rtj 4_uljjJl 4_tjoJU^J I 




P9JOAJI 






i !>*■ t t It 



4JLojLLo j miij jl ^j mi* II JLuJLI a! JLselu-ul J^ yu^ miJ 4jJ t*'<j'»- <j_4 Lo-^JjSLjI 
{jA Ll3*^Jj£Lj] 4.ue."< mmi^ OJj mi *»JI ajLSj ^^oJi ^j»U\U^.tl Lol .c-j1 Mif J?l ^Jl 



i*. f 



t_jjL>o £>^ t-iWI CjIj Mir CjJ^>-i 4J1 4rtjrt"v- JjfcLsellj ^j? Loj_c^ jLjJ*J L^J^ 

t 4nl" AJU gJ^jVl o^j cjUx>JI J^Lj (jtj '*<&>£ cjL>.L1^ ^1 jj-c ^ jLoVi 

— J" " 

\a*a \j ±"& J-~\ ^^- Lr^l £ J "*, ! ^Lj (jVI L-3jJU J-*' tCjljJ^^jll ^jJS 4-t-oL^j 

I JL^j Jj 1 *"n Lj-flS ((^t j it*) 2» *(^ui lLIlLa ^j-o-iiSs t^JLJuj ^ajj ol J <Mn**c i lS 

^j^fcj oLiLiii] 4-UJ3 LdLiA c^jL£ ^Ij^JI jjy-pzlll ->>^-j J^ 4Jlj i f jlJLI 

'Cjlj^ola <L)I Jl>.*2 jjJLjJt (jjJ^- Lulj Mif J 1 uV-0-O.a 1 In j I nil LoLw 4 « mi I <lr>jl m/m 
(j^j ^£- jLoj-C VI < j_a JlrtJ mi 4JI jjfc (^tj^JI jJj-5ftHiI ^^j-uLtj j/l ^jjLjJI tjlj 

3 ■> ijll 4 wni\L 4j iiiiii,xS 4JL>* ^JjJ jfltVi aJLaJI ^ jlj^flVl jj-A Ijl>. ^LJS 
>^» Wi- 1 - 3 J>^ <>* La^Ic Lj j^^JJ ^J-^ CJ^jJIi.1 t(Jr JLlJljj i^^JjjIj.-JI 
t"i^ it 4-La-S-lJi dJufc JUCJ . jl^£ j1 ^X^J Lfaul i n-^ij j-xb I irijl 4-J| C« nj (« ( _ T ix>- 

(_yl^- IJ^k (jL^iJ *f'3J '"'^ CjJ-^JJ i^-lLliJI Cjj miIJ (J-«OJ(l ^yJl Cjll^l Mill JULJ^X} 

JuJL_>JI Ljj_uo!I Ji^J3 (j-A (Jm\ mi ■>•**( II tjt Ci in CjLjLujl_>JI ^jl 4_Ll2_>. t j-« fQ-C.^JI 




^j— «-u (j» aJLjlII pLj^ji ^"t (1> ^Jd L-flj^l CjULo 1 1 n n jjl JuJL_>JI Jjj n IT (J&4J 
(^fl <j-aLu3J u «rt ^V M-L^a 4 1^ rtfl oJuA (jj& (jl cV* ^^ i4 ^' cr^- *^?^ * "'^ 

b* 

.(JL^JI OJl£ lo^a *^Li J-koJ ^-*L)J fJL^**^ JjJuaL>Jll (— ij^la 

("1 i^l V"( imI 3jl>-Ij 4^lIA. ^j-a jLfl 4_Jnia-4 ^^yB 4_jl^LU lJ3jJo jJej aj < I JL>- 4 n j^J 
^jJB 4-judUI l-3jJo (jl £ja JL^Luj ig-L^>Jl ^j-* 4£.L4-u Oj hi f (jHJji J-»J jLfl ^j-a 

Jii^ 45UI ^ SL^giL ^^ ^ VJ cj^lkll u^rJJ JifcAn CjJl*j Vj : JU£L!I 

j if)) jLa ^yA 2LjUI ^ 4 ,.L.g ^Jl oJLA ^ ^Ly.j.'i'itl ^jf ^^I^. .cdJj ^j-a (J1j>. 
♦ 43Lojj_o^iajj^S JL>-( ^jiG- ^j-ilj) miT ^ljJo^o ^a (jrtJ>JI ^joJUj < .*• r j ^w «{j m"*- 
^j-a »l <il<Jl ^jjSLgj (j^-3 t^nltU L_i-AJJI jLj_c. i^-A 4 j m .>J1 j t c (j\j *i <iHj 
£)j£[j ^ji j»jjy V^ **iUj (jj£ <- (i 1- (,,(1,11^ 4i_vl jjja CjLij^>J! (J-q— »J I— a ^Ljuuu-j-uI 
:q\ Kill (j-A I >..,<;, "i in a OJ^ 0' cj*^ **J L*->li o'— ^ cV* 1^ <* " '" a ^-^>^ lV 1 ^' 

4jjJ lA5^ i£^\ jL-^^ o!-^ * J** **\9 '^LjtjaB-jOj-jJl jj^a C-^j ^1 ,.*V no ^jl j-iia 



1 nit 



SjiLiit 2UjVI (j-a Uj^- JSLii (^jJI ^->iVI njj^-kl\ ^Aa^lm^ajjS 4_j_fl Ji-Ju 

. I JU».j \ Ijty i ^J'^*'* O' ^^j" f 1 jJi£j1 j^ojI jcjjuoI t l^loU CjLaj^u^ajj^ 




t>i*J | 



if 

!l>jj . 2Li.^ai 4_j^jl>J! L>UJL l^jju L}U* t *U 43>Lj j^ui ^ ^j *jLiII 

JU£. L^ixi JU LT^?^' I>J-A <-9ljJ^f JuVmi 4_iL>Jl (j|-* * ^ ^^ f^C- <_? " "'.^ ^J^x 
Y— Oj] 4 o ml Li-ojij I n'w (J < mm < ii o jL-^ (j^ ^ mi**mLS JL^J *(J^-^ O^ *- l J- > "J^' 

JL^jo ^ tj^-jj^j dyiP 3 jl-^H aLujuo tCLa ^jLj jLa 3 j IV ^ 4^>Jjlj (int-2) 
^homologous recombination «JjLClU < rtjT^iJI» aUL^jJI jjla u o < .nj .4jjt^ 

s -" - . " .* 

4* t'rtA J^-l-i L^jljudj ^Lu ^jf £>^*f *l JSLfc 4jr JL>JI 4 jl^fl JjJLju JL*jj *t-dJl> 



IL^LUL 



^jLj 4J1 i> i"i di\ tj "w tor £^c < f U < j ^j) ^1 :tilli ^mV 1 <^jT Jt nj q\ LcjJj 
4j^u3 Lij^iia-4 IjLfS 4 jo i ii i LjO ( jr A cilt j 4jt_uJj . L^jI£Lo 4jQjjit a ' ^- ' ■■ * TlJ^J 
^l t h Mi^ti tc-lIj (^JlJI j^aVI i4_L^ ^>-lj U^* <"*^ ' "1 J^J * ^ '''"''* <-<j-w t4j iXlJl 

(Ji-^l JL£ij .T'L>.jJ|j ^jjL_>Jlj 4_i_iljm_3 /qJuiJL^ 4jm.v J-J-C- <— tlJlj j^t 4jjL>iJ 
1 #m! ^j-o 4 j <"w ^Js 4 j 4Jl jj^al ^^-1^- (JJj^uj (Ul^ (J^oLjlI (j - *-*. aJulII ^yS N * a 

^JLc aLo] i-Aj iXj^j ^ljj^ 4^%-&lIl IjImi f" < ill (JJJ^I f^A <L-JLo_*JI jJLA Ij j-oj 




liLH*' *_£>-^ t^i •.«>*■ c^! ^O-A* <>^UI uyl o-* f L»J1 ^k^' cryjLH 

.4ajljLiJl CjlaU»)H ^1 Vj^jj^UjJI Jys *IjGjI *j M.jlt SjMrtU oLfclill 

iCjLjjJI 4-u^j j^ol (j-« (j 2 1 Jj^>o Lfl-J *(jl^-t>Jl 4_u^j j-aI tj-« (J^tjjju 4_jJuj>JI 
^1 tjJLM (j*JU 5jJ_^a 4 j m(1— a jl ; L#j*>L_ub^c. <jjj (j-* taJ 4>-^ («^><J 4 j MiLa jdjJliS 

.^ImU jdf L^u a^aj LwU^ 
(jLuiJl 4-u^jJ 4 j ( 7i 1 1 1 <Zi\ jntfl <»l)ju*wf \j£jb$ .(J^j-u j^*\ 4JU£ 4_1£ IjLA jJUJ 

JULJ i IjuuLI <- <j*w t j-« *(!)> inn' ^U3 * Lv.j.'v. ^jyt (Jq t a ^^^ fj"-^ (J-*"^ (JfcJ>^ 

^ • j>>t I t ^a Ijujljk LJl < mi} ^o'oj (L^jI^j 1 (j <a <■"< r^-i 4_ii^_j^j 4_J_>. ^JJ Sl^JtJI 
( JS ^^^Ja 4_ojLLaj t^ \t<~> z\ (j^V mi IT ^ n "w ^ j r ^1 j mi t ^jl mi 12! 1 JLA QoSLj—i-uj 
i^^LcJj .xJLuaf 4_Lu>. (^JJI 0^>«J^ (j-A 4JjjuJ 4Jtj-uJ ^Ljlo 4_i^ d^*2 O' *i (<; Cr^" 
^LuIdJ JL-u^ 4.,j « nt J-C.../MI I JLA ^ 4 j f. J -w LjM-^ aLv.V" ml itlUj ^a VjU 
jl .CjLjJjJtSkJl 7tjJLjfl (ji^. ^it-oVI ^^iV r"iH 4j ^Jt.xk) (^JJi JLjSLII (jl£Lfl (J^tJ 
iSjUJL>J! 4jjjV' J 1 1*1 ^> V Jatll (jyS 4j^-iIiJ CjU^ i t^i r 4 j <i Ti ^a j\<i Mm Llj| 

I 4 Aula ' j j '"■ q\ 4_l3j^tJL (j-^1 >^5 ^-AuLLj^ 4n mil 4j\S n<i.4 lIIj-jj (jl ^ J " ' "J 

(j<^V '"ill I Jub <j I JL3^I (_djju (j I (*>^ ^ 5 * LJ^Jb (j i n"w JlJ9 JjlS ^jjj i lj^>-j-a Jlj 

(j-uj J-J-J ?«-« LrtjuDlj ?c_i-i^aj ^ ■»■ "i * o 11 Jul jJLlI 4 j miTI (jLS I Jlj * j-gr *i i <\ It Jj Mil 

, t * 1 mi (^1 CA i nj Lo ^jLc^j-o «J-uaJL» j t Mill jlj>-1^j (*JL£- O^ ' (J J ' " 'f * 

f- J-^>JI L^L^^_fl . dJj ^ c^ m;1 )U>ol o^aVI ^ ^ 1( j^l (jr x^ 

I JJt w "^ 'j ^jl L^oLcJ Tt^w^Jll ^ j r t j^a (1>^J — ' 'J"* ^ *1 ( ^ mi "iN ^ («J 4j^ mi jll 
(JJjJ <J3^Lj (JJk < 1 i\<a ^ iii ill ^Jl-cuJa.,! id j^-LJ-aJ L«JU£.J *(Jj^°' LV ^ M- 1 t-^**' '" ^ 
4-aj5L>. t j^a Loj i4j (j^oLiNjI a j n •y.U ISLlLo ij->- ^j^V i"iS i^j-ll (J3~ tLl!3^L>'I 
(^aJI ^J-*-^ ciJJi ^U«j Jjfe (3^3 idclj-ilo > J W~( i m"\ 4Sj-x*j tj^a Loj i4 <1J^LJ jr jtg> 



lllll 



jAjj S4j c_^i>L*u <jf 3! -(>^' ^ ^Aj^JIJS-U^li^jj^T l^t^yfcjj U^cr^ 




qj* p^JJl \JJt JLud LSLuLoZLa (Jlaj (jl (jJ^- *4l^tl]| &*JJk i^^- l L>°J Jc i ? 4 *"? t ^ (j' 

L}UJI J*^ ^Li-^JI j->UJi jf Jl ,.. u... t .«VI ^ IjJi^ j^ o'j 'oUlj^cVl 

JL3 LLJUa ^<lfi<no< Lai .4jjlitlj| Cilj-i-al i_»Lt^ol£ Ij^A Lbt-u-sl J^Vl (jJL 
JL3 4j ilr VI (jl uiMii V i(J\ (it n tuVI c-tjLA-Xuf L^Jj-S • ' ^**"^- A \JAjuuolJ ' *j ' ^ " ' 
tl»JL>- La jjk |jLA'(jL^ ij^oicj .4ilxfl Jl3 4_iJjflVl (jf ui mi UjJj i<LiLc cJ&lj 

jlj^Jfl (^1 l^s » <i " ->JLI jjL^uaj /ali . j I i **< ^.Vl < m iLjT (JLiUl 4_1L>. <_ 3 _a Ljj^Ja3 
juil (j^>.Ll%j ^jjo (jl 3jS^ (ji^. * ^" ^ 1 1 Jjju (jt liiii'^ dtjL>. L*j[^ *(M^ rLft-MitL 

.AJk^jjJtJ (jl J^ IjJiSLaj JL9 JLabVl *Vj-A (jJJ 4jwL>JI 
t^Lj-'V mil (_ T ic (- <t n (_yjJI j^a-jaVI tiilj £><*' j^-al i4_j_u_^aj C*£^ll ^jA c-tJ.-ftJ 
(JjJ (jl^ I jl 4jf til] j ij-fllj jJtJ (ji^. 4-jjJl>JI L^jJa-tJI aIs. Lfc» Ljuu (^lj 

^ < u M (jl 4-llc (jLfl * ) Aaj^m^A^jS (J|>^ f*Jl^ W" '-. 'J * 4 (j - *-^ J^'^ n* VI JL>J 



Ja^l (^Lflj £>Lc ^JJ Jj-u^l tiLij ^ (j^ Uj^ *cr41^ ^M-C: ^l 
aAjLv t*l ml ,jji JUjJ CjLL^k /Q^jjJ J^q (jl r-jJLflj 3jUJL»JI tliLstjVLfl 1 1 j j "< ^ 
La i^LxbUil ^j£. Jjilj (jJjji inVL (^j-liJI ^1 JjlJI a^J aJuoj J^ *<;IjlaVI (jUaj-tiJ 
r^LlJI (jl^ iLjJiljJ ^jrtj tt ut'tW (jLS Ijjj .(jUaj-tiJl jj-4 4jLflj (j^Sj (jb JUU 

j-Mx. 4-Jj (jjJI (^SIjoJI ^^ijV «V«tl (jf Jn'^U 6^ 6i^ ^J .tdJjL^ (j^SLi V 

«< <UIT ajju^JI £y& 4jJu& ^l^>r I jjb ^JuJLoj 





^jt^t%*$£ ^ 



UjJI 

(JlJI£ liLa . LJa^U-f UijLa Li£.^ ^I^Jaf 4jL^ 

(^3-1^- 1 '\j ' ^ "*' a ' ^J LiJLa i<Lj>-LaJ Jlj^_j>o ^JLlj>J 

Jjaj LbaJ ^j ^J *>-«ix. j-^LJI o>-^' cr^j 

J^ ^ ■ Cf Sj ;. ^-. , .j.U •■_. ^ -tl jl U'. Mu^^^jiJI 

^^l 4 — c.j — uJl ij-c (jujJ — >. 




I < I < C.„«ljV 4JL) (J^L>U £)1 JL_ 5LJ yjU"( mM JL-5LJ aJ LlJV i 3 J^-L-ILdJ 1 _S5*L_JI ^J^ 

(jl LoJJ • lj J o-ila aAJLj *ljjVI t-^Lx: I'oi a 1 ft *^ <£^_£i ^1 J^ 1- ^ i J jW 

** cr £J\ \jjt J-*£. ^ (ji\ juMfl i4ia£. (^SLtu 11 ul cdLlA 

i ^ j-p^j LgJ (^jA\ CjI m ->J1 ^jx. 4_3j_*j La ALliy" < (iL Jjl***'J 1-* (jt^C- O^J-^^ 

.3Ll>J1 jloIj 

4_lLajJI1 CjLjujj^—jJI /hj o i»o CjLLj_>. (^y^.t.aJ CjLu_j>J| ^a 4JJiLc cdLlA 

u uni 4j ,,.Lml £^jf <4-ftjj! cr^ cH^ cr^J *^ ^ ' j > jf (apolipoproteins) 

(^ylc. 4 ri I" t a ij\ Cn Trim L_ gJuo JSJ (jLS ^jJj *— A - S-'T ^Ljj - (*J T J V i ' 
*_3j 4Jl c-3^Lloj (^ JJI -& ^jT jjk ' fl ' A 1 ' ^ jgj La jujIj .4-flioiJLl CjLaj-4-uj-aj[j£jl 

AjJI jl-JJ ^^ 1 ^ I i "J-JJ -^J-ll ^»J-A JL_tSJI ^\ < *s\ $ \ .(\ " Aj_i_oj_*j^£ ^jX. Ji^i rtll 
^jhA 4_u}LIl]1 oIjUt) mJL>J1 oLiJLA_i OJL^ Uj +L ^>.Vl 4-ae.„.,i.*iVl ^1 Jf^>"<! 
(jlc 4j^-j«j-3t^a UJ^ 0' t^^L 1 (jln/f j*3-1j 4Jl_5 ijtULl (jy j^ MJ 4 -^ ^ lJ JL> "' ''^J^^ 
(J^ill <LL>.Li a_<-u' 03^ «lL>.jJI 4jljJ (^^ .4_tlAjJ1 CjLujj^-jJI ^ 1 11" CjLlujj-j 

?r 1 i rt\ i4-_U^-_ HI Lg-jJjJJ Mil-w ^jn* 1 <LL>-l_i!aJl ^j-C (Jj^J LoJ '^.3 .4_3l_j5L!l 

(jl Julj IjjJ^Ij .(^JjJl Jt^„j r, (i TjSJ 1 (^l) 4J3L!iSL!l 4 irniVid 4_uJbJ CjLLjjJjj 



Uij 







^ (apo-epsilon) Qjlj mm! _ ^jT Ljl^I ^ a < <h ^ jJI) _a ^jT cryj^ 3 n jts^ 

^jjvVLi jl) lj ^jT 4-^flj iSLuMUl CjIjljj.mI^II p^y ^1 rbjfcj Lj>L>JI e*JLaJ 
(j I J^ "■" ^j-A (jL£ t^LJuj . d_$J~ l nil^Sji J-S-J tiUj JjLqJ Lo J* *j jjl ( LLaj— £j| 

LjLl^J L^-JLJa i_A ^_jl lZjLLl-'V (JO (j-^ L^JutJ>0 4_LjU3L5 4j^_jU3 (JQ ' **\ ' /J ' ^" 

CjlLlj>J ^j-SLqjj . LjjL_c £;tj ^ a ^1 «u JjG ojLi jJ (_ 7 j-^>- cry v "^' y ^ 4J * *"'.* 

^3j3 ^| 4_tikJI (^lfi. (^ill i-iM^-.^.tt djLll^ ciUj^ l^nnVl d^LkjJI CjLlljj^I 
fj^J J (j i n"i i^LlILlJ (>jJI ^^3 (j^jfcjJI^ Jj^ **< mi!^£[JI LiJj_Lju 4_5jj-Ls ^^ 1 i^jl 

iC-AoJl (jis^-jfl-i 4jLt-^5^-J -l! JLj»JL(_o! ^J (^-1$-J 4_jjIj^ 4JL>. lLJULA^ . 4_j_j_Ls CjLj^j 
((^1 y fr» (j^i J-iLJ j j t*i ^j£. TtjJj (j^-A^ i^LjAjLtJI ajJI (J^ **' ' " tj-S ^J-^ 4JL>* (jy-Aj 

Ju>- ^1 ((J\ Mill ^fl IJJLftjw 4J q\ ^-^-3 t(j^L>- X-^5 (jr^ -A ^j| j j<aj L^o Lol 
iSjJu CjUI ( mnl «^o CA?*^' tly* ^-^^^'5 4Jt_uiJ I tjo-w LjjJlJ o^~ O' dy* ^^J *?-^W 

^j^i 4jL1I ^ifl 4 » 1 mi lLJLlA ^jl 2j »(jl"( V mm a^jJlJ 4jULI (jr 5 Q5^^-^J 4 t < <nj tY_A 
UiajeXQ LcLfljjl 4jlojj^q ^ l*-±. 4-jj-uj a^jJlJ ^ jjjk^ t_A (j-A ^jLltc-luj ^JjJ jIj^j! 

t U^jfc ' rt 1 " ^ A J ^- < (jjAc 1 L l^^-J 1 (JJUJlS j-A 2 \^ i l^S-L^q C-AaJl ^pDju4J l^jL-L*aj (jU 

.^ ^Y-A Jy» tj^ 6 -*-^ f*^-^ lH-^' jl>iVl ^ 4jUI ^ 4jujV| 4_u^j JU£. 



t_jj^2j La IjuLtis^ ju^-j-aJI ^a i _A ji^^-j ^-^3 f'. j Jj ^ .* lHjLj Y_a (J^j^^ 




^LjLc-a L-JJUI ^yaj-A j!j£Lj (J^SLj^ . L-lJUojI (^ jl^SLlII 1 JLA fj\ L t a\ 4j}Lj (ja 
* j-£\ CjUjLjj ^jP-^- hiyiiii * JUul 4-bl <m a ^yij 1 m A J llijj . S-*^ <i**iTL LiiijJ 

i4jULI ^& j utC 4 i ti.oJ^ {ja (-Jj-AJ Loj jb^J Lr^' (*&■*' V fa (J^jjSj-mJI La? 1 1 -A 

JjUb <jl£ L*JJJ .4j1II ^ (jrUn*Jw l>* J^? 3juJU>JI \\\\C 0ISL4J Jutj i4jUI 
^LljI ^5 *il Jill ^ya (jjfcJUa r«^>Jj <j-*-* o-« ^^J^ ^ J^ tjL ^° (J uSLt.t i4JLo *.J->. ^JS 
1 jm r ^Ja? (jf (jj»3 l>* ^ JL ^° , - JL ^ Lbj^jlj <J^ ^J **LH J ***' S^jJjJLI oLl-UVI 

(^Jui^l *Jb*llX£. (j^L IjjoljLa C-J2JI ^Ij^aL !>Ltl^ VI j^jLudj V SjuJL^JI 
(J-j-Ls 4jL til aj*J ^j-4 4— u3jL-C CjL_±_>-j U^ f A3 (J-uL-SLaJIj j\ hlJI ' ">•* ft ( jji 
t _ r l^ (ji^J-ua^tJ LaJU£i a^jiSJj ijLatuajVl j^l>oI£j aj^u^j 2I ^4 4J^JL3*Lj <^)*£Jl1! 

5jJS»-l<i < <|ft, oLjJb ^^*mLlo| j*^>* <Ijiiii ^jl J^>«J La (jl^^u i^jjiLaL^jJI ^LSjj 

♦ OS^JJJ^ (fth*^ <-U£- Lo_a I>jj£ fj- i - u '-^ ■ yi^- £-*-b-J 

tjr^ <^^-l oe^' ->!>*^' ol • L^-^^-^j 1 4 j \^j oixj 4JL>. (. , ,1 nil (j^j^* 
t Jlj^lirtTjSLlL 4 j i 1 1 1 j 4-lJLajJ1 AjJlc^U 3jL>. 4-l^uI < u^>. ^-<-"^ <" "*- ol jJL Y_a 

dJLA ^c IjJ «"m j ^^1>- ^JtjJJLstoj a^jk^Lc (Jfl f nj rC^ji Ju>o n£j->.\ 4tj i^n jl 

^yjljj (jnj V mi"> 4JoLuj^j i L^j-iLij <j^4^ 3j^> o 4 j jfc o^^J o^ ^j < Lb jLiJl 

Sr'^LxJu (C^-jJI 4j>*^ju ct^* J-J^tU (_p»jJuJI jl q""w| a^jjJ i ^A ^JtTlJ tt^Jmt 

tjL^ : U^ J^l J>Lc 4^.jf ^1 ^jijj (jf ^^Uj jLub j^»V c^b-^' o^j.^ mi"«II 
i^objJI 4JjljJL Ji^ <y jL*i!VI ^jj e^L-Lill po ,h1I ^Ijl V-l,i.I ^j ^jJj 

Llj^j-u I j) 1 *"m (jf 4-l-lLxII 4 l(j.U jl^-^1 (_y^ 't'-^J »(3j° ,1t ^ (j»rt ntl ^puo 4_j_jJlJ1 
(jf r^aic o!-^ '^UIajlJI 4^jtLsVl ^jx. jLL1jVL» Lt-}-4->- Ljjj Ju>o ^a Vju i4JI 

tj 1^1 1 nj (^jJI ^>-«J i^-J J t *"< J I IjLA £y* h \ jn**i < nj (jf Lua 4 iS <i \ (^JJI ^a I j) < j 1 "n 

d^jj-iJl £A ^j\ * n I JJb (jL^ Ujjj *f*d>-^ U^^' J^Wi (>K> " ' '"J tl)f ^» 

.((JoI^i^j!)) ^ 1 (i^ *^a (J^djLuj V 4j£L!j i4 <^oM 4jj ^ U"i H 




ij— >J t^yGj—A £jC I < ^ j I <■ < *i S Lj3 ^jJL-j.a lJlILj>»1 JJoL-uu (jJJl ^ i"> ^1 CujS (jjj 
j-us\ 4JL>» (^ j^jJLl tfjJJ l , < i in* L-«-»jj i<— tiSJI (j^>j— * (jy^ jj-i (j>a 4j \JL (J-u-l! 

Lajjoj l^-^J^j i(jLjj JJI (Jj-5j ^ (j^yj^j ^j^a ((jjLiijw ?JU L^L>. ^^ j ^h* <jl ^^^a 

LiU Jl£^j i(_yi^-Lflj (^JJL£, jjfc < i j mil (jl ajj CjI j ^jiaJl O^J * 4_JL>J1 j*_i_aju ^1 
*£*3 ti J 'j -O^lP' Cr^ ^JL^ ^^LM- 3 cPI O-^dP*^ L^V-A* £0^ ->>^J 1-*^' 

^1 L$J qjuI j\ 4 njriU 4-a^Lc L$J CjLuIjioJI <j' ^>J 4-j.t jl3"1l SUSjhJI CxjL^j 

I^J_>-i <" r (i c Vl^l *J-^>-l '-'.'' " L*^' L$J 0>^ LaJLUl jjyJ^- («4_uljj L yo\jA S £\ J^» 
(^u I JL4 (jL^J i (J^- £ ' J^J^i J-^^j^^ Cj VL>» LAjljJai (jv j $W\ Cf <n*i 3j 'y mi 

JjIjI (Jj-Ltjj i L>Jj) n 11 ^psj— >- jj^ l)^' Q^*. 1 tJ->° j * "*• "i" 4 J^J^ «1 4jj j 

jj) ^jlnlL Jojjjj J^VI (jr^> l!iLLl>. 4jMj ^J^ ^-^ ^)£> im til (jj-SJl CjIj (j t t.u7\ 

cilLufc ^f j-Aj ^^^T aLx. Ij. j L .< *jb] e-fl\ miT^I j-^li 4Jl ^^JX. . ^ £ Aj-i-o^ajj^ 
(j^Dj-^o ^jlj" t^ t mi U JJ£. (^pajJLu > l^ t~)jj[ 4J1 ^Jt_ij ^ ^ A^_tjj_flj^-i (j^" * 'J > 
U» ^jLx^-iJij *Lr J 'jL$ t^L-ujI Ljjj^ LusjI 4j (Jj-SLj Jl^ ^ ■*' "^' ■ * ' r ^*f ™3^' 

4 nitii d^-tl (j-^->- ^f I J-& L>»J c-t— ijlII tlr^JI ( n i V«^l 

LajJ Jo^stUI ^j-a ^jl^ i^Liall 4jL^J ^ '^^ ^-* CjJL^ L^ IjlSLa 4jl)Lj 2LAaj 
«_aj i Jj^LoiJ^LI I (^o 4juuj^a 4 > mm fC^JjJ O-il^ La LJLc j-ojLajJI LI it in ^jl 
^j! Ju>o i(j;j^>.f ^J-^J .4_ajL-L^JL^ 1 n j \c jrt->JI *-flLJJl^l j^jjIj o^ JUii Liilj 

jJL^Vl cjMjLaJI ^ jL^tlfl lij^ lth?^ «3^j; miH» 4 V m. ;.ll 




4»ij±>aL>Jl (jyJI *:JLjJ! £y^* aa-u^La <j ^ <i V } jj i4jLU ^y3 <j<*jj[j 4 < i t h ^J J-ua-J 

O^ 3 LhH^ >^ ( .^L*^ O^J-^ 4jL$JI (y 3 4iL-^i JUlo.1 Q^J '(u^JJJJ^M 
^j-za ^1 (j-^ (jj-I-LaJ Jl^—fll lLJLuA ^<i 1 j <<i «Ul ^i^- * I flj) «a r ^jl\ i.nll jjl <_u 

^j^a j-jJL^ i ^ '- i ->*Jj . 4_jJLL*JI ^lj-3 (J5L) JctjUjeJj i^fc/£-A Lm->» 4_jjJj LaLc 

4/C.j , u ;>l£]l (i^iV 1 6? <5j^IjJI o 1 ^ t> L^!^? 0j>^ V ^jJI jl^Vl 

^^^LoLa- JU£. Ls^o £-A ^jjJjqL^ JUC f^-4-ul 3jLC (jr^J <<-dJj *-jQ 3jij->-j^c ^-^jLA^JlI 
J^! ^4^ Uy*$\ t>» ^JLsJj Y_A 4it_nu J^^M ^ric ^JjJ (jJjJI -aij^VI Lol . T_A 

. } c^jX\ 4-Ji (ya (^j>" j^tS jjaj Ui!j :4ajL^^Vl 

j-ojLfcJJLi 4jL-o^1 jU^J ^ tut\]\ JUJo-VLa t 4-!ol mjll ojl^-j <j-ujJ ^>q^I ^j^J^ 
cjLmaILi ^^ " <? j \ <i.j 9 ^H^-y j^^>^W ^Li-oMJ .slj »" ) o^Ua .V _a /T _a 

JU£. Lot • £-4>/i_A (J-^jJlI {jL Jo^xbJLi MjU^» ^>AJLk: 4jL-oVI jU 2 ** JLgJLvl 




Urulj^ilJ 2Ll^L>JI oIj-uLjII (jt uH^ ^jJOJI 4JLIL ud^ o^j (^Jl cJLS 
< ^ < j i h 11 LcjJj 'r* J ^N * **' ' "I 4-L>-j^a ^i->- (C4JI— oisT (Jj^_La (j-«j JlI^ l^JJ J^ 

(^ YYi a^j l-3j-j>JI jjl ^-A L^. ^ j mi jJ*£ j I Y_a tA>-3 ^— a tlr^->- Ov l3j^^ 
r* ^jfc IVY a^j (— 3j >JI ^jl ^-A Y_a^ Y_a 0-u jjl oJlj . I ^yja Vjlj r* j-A tl^->^' 

<UI (^ps^JL^j (jLJ <l o i til ^^-t £ru^-j J^ ^"' ' "' cr^- J-a-*.n L^j] Jj-Sj dilj^IaJJl 
^^ _A ^jI 4_A-Uoj OLj ^^-i-l ^b^^Iaj cLILLA^ .C_jLij-uj-aJl £>£. I>-^ J »J jIj ^ ^ jj ^jl 




jljG ^oL^ lJlJLj <J 1 _A (jJ-3 '-^ 3^1 ^ jln>j CxjL£ La LjI 4j|.^jfcj (3^uujLj^o jj^I 

Yj-U3J-^0 CjLjJ J H*»f (J^-l-i (*^1>-*J 3jLj9 (j-^J t^j^llj) I it ill Lj-U J J*! J J ^ HLJ LjO 

. 3j_cjJLl Jpl^jJl tilJj jxj ^J3 JL£.i-MiJ La ^oe_) ^^Ic J-Aj *J-4fLfc>^ 
03 Lut < jr A 4 gfltl 4 n jrt^ttd i(jVl Lai 4 ajj CjIj LgZLjju-Al JjjuoLaalJ (j^Ludu 
jlj^JS jf I CjLlj_>- j^_uL3fcj <jl * jt%" , „ Ta t Cjlj j nil fcJLuaJ 4Jj mj 3l_3e_£ L£JLLaI 
^_pa»j-4J (jjjl i^>j hi jl^»3zl * zjjfc (jLS I jj La Jo^>- IJ^- SJLj^. Olj j n * * ' ^ « J 

<>*lJ£ . jjJj L» 4_LJa VUIjwI l>-p>l jjl» V llLjI aij^l ^JLc jlSfj . j^IajJI 

^jloj" <i<! .(_^&oj 21 Ct\i\\ ^& (JLj LaJU£. ^pa-j-aJJ 5jb> jll (J^-ljJtl ^juu (jib 4JI 
jLSJS* 4JujJo J yj jj] (_ T lc ^j&j-3zjj J j j *r *< a <jL£ (j]j t^aljLa LlALtt t<o (jl 
7t mi 4 4_Ldj_j3 ( rtlr>» 4JI (_p3^»fljj^ i ^ W\ f*Lc 4-ujLjj 7t->utj <i S (jLstJ^J 4 ri "ill 
*J jli*i^»VI (j! 4JLlSj»* <j£. jjL*JuJ) LjJ <j^o 1^ Ac La J ."'^Ij l L& 4-a_3 U^dJ 
«_tijJLl IjUb (jl i ?iMi*i^l JL3 (^yflLsr i^TI IjLA (jl ^pD^-ailj <p^_l>.l JL5 L^j^J jj^Lj 
J) i id ^j^a (JS (j^a Lu-o j j ^Vl (jr\J ^^LJtJI ^J 4— jl_lj^j J-t-OJ (^jJI *4 ruLjjJJ 

(jl (_ r *-jJj (jL^ IjJ I «i r < iUU 4jt^_fl -1 «U^T Jl_<-uj LjoJLjl£.j .4-uJlII CjLj^>JI 
I^jIS (jl 4ij-i-a ^jji (jjtlUn (jJjJl -il>3^1 cr^ 1 -* ^ CjIjImVI ^tj^J ^>iaj 
oLl^^L>.J( jlj (i) (jnl'y <t ♦V (_ T Jfc ^<)ht a 4jL>>I (j^J ij-qjl-AjJlj (j^jl inj in 
dJLA (Jj-jO (tt'rr M (^JJI LljI^j^j (^ JLjIjJI (^j£LaJI f-JjJLcoXl J-A Li_>. jJ j-j-jJ 1 
lj)lu^OJ tLj-tJ^ o^J > ^ >a ^J'^^1 ' oJJb (^ ^ J*^ ojl <^r I j^3 (jl J^*JJ *Jt>^*l 
4JLa »l iii*i V (_paj^a (jl m< t jljJsVI Ju>. V jl u -^1 tlj^Lfl .4 mrt'i y-l"<M ( nVI (^J 
(ji 4JluI oUll (,< l^irj (jl (j^OJ jLj-H->.^Lj3 t(jii.i"Ja J-- ' (Ji^-^^VI (j <n^I ^^3 yA 
^ (jl jjfc :t-a : tAj(j^U LiLlJJ (jj^-L^(jilj ti ^A (jri^ ^J jJ (jui-J ^J (jj^L^J 

^4-IjLcoLi a_j_£l 4_a_ji ^y. llUj ^ (j j)*vj ). » i -a (ja (jl n > ^jjJ j-^-^j 

(jLb i^Uzua jjcj (^ji^- I J^pt (j^j -V mmTI (jl£ ^aJj . 4JL4 e.\ n 1I1 V (_jiiif J^LlS-Li 
(jloj^a (jl ni.t ^1 "i^JJ (j 1 iijLj C("fc-L>. Lo^ Ij jaJLl j-J^I Cr* 3 " U^~ ^^ jl i"VVI 




l-l 

_ *>*U <j£*JU i>o J[)j Vj »3jLjLa J31 L$J jLi^l frlj^-1 ojS^a *-a _^jT 4JL*. 

^jjo 5j j tS ^)-LJiJ (j"ij *J3 i -A (j^o ^j Ll.lv 4jjJ oj£t) O' - ^-^* 1 u j u ^ ^ (jLS ol 
JL>. <: M iil'^ <j^ L^' *4-«JLiL« L$JL£ *-«Jl aJUfc J I JL>J j^aVl Jjl <y& CiX 

jLuLi.1 (j-uLliJ t^j-atj o' L±3^Lvl J^*e L** J^ ^aft J£ l^J^j >tiUj o^ i>^J 
J^V U*^ JjuVI 0^ ul J^ -jj'j' ol HIV (J* ^T ^1) JjjuVI ^j^ 

tjuu} (J^J^-lqj ^jJjlJJ 4^^TL-Tt-A 4.jtj"tt (j-ujJ JJLjVI^ , (t_jj^3 O^dj cr^*") ^L^-uJI 

jj*] J^Lc jjljVI 4JL>n <y& oJLIa ^jl ^^ j n^H ^ ^jL^ liijj t( j^^> jrt!l (^jjutj 

ilJl31jpj«JJ ^^juijj uj 4_j3 IjLA ^jlj i^jjI^^JI 4 1 J^>J (j^a i-jJ.LhfJ (jlalj^^ VI Jld*1 ^j 

^jj j 5" tj {j^uLUl Ja^cj 4_ji tiJJj) nj^f JJ^ ^i-^ 3 r^^ >^>-^-^^ l-^jLS ^Lfej l^S 



If* 

f ( 4-iX. LaJuw \ )> <JJ I jj_jjjja3 ^j^j mnt 11 ^1 1 V> V 1^ QJJ J " ^ ^jjJ.L>JLl f*-J-^ »^jjjl jt ^ v 

,4_jj|jjJ1 Cj\j J hi A "II L_flL<U JjLgJ LqJ (j-uLiJl rf^f^J Uq 1 ^ j ^ fj) Jt^jJLl (jjfl 




jLsejV JL^-aaj J-Aj t JlLuu (j.i.i.\y a q\ Jj „4_jjIjj OJj j mi ?T) L^ji Jj-^i 4-1-i^M 
jLfcJijI 4 mi rt'i cJ9jJI (^ ^HdL9 ^^jjI^jJI '''Ij^-^"^ ^^JLdJI j fcnrll t_j| i i nl 
jl j"i VV 4jJLjJliJI SjJLoJI < rr <rn q] ^l (^>- L->J JU9 '4_i£,l gl^Vl '"^jj ...A".tl 

o * ) cm 

*UL5ti -A^jL) JgnVmij J-Aj i ' *'* * (j-uijjLo (j^>* (Jj^ L^J • ^-A / V_A 

4_jljLjLa £j£. QJ ^"*"~'J ^L-aJ^^«1 U^ (j-^-^ c-j! i < nl cdlJ_A» ipj-uajJLl ^M^a ^^ 

^lC 4jj1jJ c— )Lqj)U a £j£l aALus^JI 1j) rt mi S j (j I <jjO (fi(j**M ni^l 4 ■> /*n 4 g^ a (j^a^Js 

" W *J*J Lq-« ^Il£ 2 x^J r< <^a JLjS 4_uIl>J1 dJUfc (j^J^ * * * l$J (^r'Vjya 

(JjLdiL cJLui) (ji z\ t^lrt Milt JjI^ j^- o" uli 'J"^™>^ Ly^J-* U" iiflLuaVL^ 

LbjLitjl (j-uLtlJ (J^jqj oLLLu-^I cdLiA (J5& J^^ (4j^3l^cl (^-^aj (j* < nti'-teJ 4j^-M 
(jl_£ (jl djJLl <— 3j-JU (jl (J-ua-^ -I (j^° (J- 1 ^' .3jj£j_a j-J-C- 1 <j *i o j ^ C*jL£ (jjj (4-j-btlJ 
c-4£.j? LujJa * I -A (jji (j^H^ l£^ U^ 'Hi ^6^QJ» uLUbJ J£ j_uj (jl 4_jk ^yLuj 

,4j^jV1 2u^j>j oVjL*_a ^ £>^5 (jl (juASLcj <_,"< -*■ i-d]j (-a^^-cl (jt ^ Sjl-Ju 

(jl (j VI ■* '^>"1 i li n °i *(J" «i \g * j^CJukjJl (_>^3j^4J ^^ "tl u3\ j\ri^- (j_fl J4>i 4U mm! 

4_iLu^VLj iJL jU^ (JLoJo^l (S-gJJlI t -A ^jji (jl m v t^J^J (j^^^ 4-g^^LLI (jy^j"**- a 
^Ij^Lj l^jr mn (jl (JIjO^LqII LS->- Jxb_flif| (jja (j^j r< j >i ij-^jLbjJL lj^ i a 

(jja *-^>-lj <-jLuaj . t _A (jjo (j-l m^ (jhf^J^ (M '"^M 'j'-^J (j! 'J - *^^^ *\5 tjlt"^Vl 

1 ^> ^ " A N ^ 4_j1 mi "nj _ j^CjLkjJl jl (jj) t mm SjLj (^Id^aj (ji o S^l a 4 **< mi (JS 

jj-i-o ^Ij^fc. (^ Liilj (j^JJ _ 4 r?l"< V ^ 4_iLuaJLl pi i j ^11 Cj_iL^ (j]j i 4_jj j5L-uj^£u1 1 

(jl j^cjLbjJLj ^LtJa (j^jl_A^aj (jjj-ti (jija-j^m <-dUjl (j\j jl^-ij *(_^^L^ (^^ j.<> tc^q 

^jjjlll jlj.3 2 1 (jU » j mij La (_p-*J t(_^jl_C jjX, Lcj_ui aAJU£. dJjJ>.J j j mm t -A (j"L>- 

L ^tl\ ^jJ^^ll 4-J-UdLjJI C-jLjlIVI ^^ J 1 '^J ^ (jrJ-^^Ul (jjfi. fj 1 V(r> J ^i 
J-CjLkjJl jl mm 11 (_^JL^a (jj-J-ujJU u-j1 i^r jl wLqi^. JL>.1 JL^^ •(J- U [ j pl ' ^J* a aJlu^j 

Jju cjLISL^ (j^o c?j^ L^a edJj (_^J1 A^-^-iJ jl!sj *f>^l 1 Jub (j-« (j-u-tbLpI (j\j 




4jJuVl fjA LiiJjJ 4 j f ffjJLl 5l!uJLj>JI 4 Pi «Vl ^j _ L^jIjV SLSjLui SL^ir j mi 

4jJu]jj& 4_uuljJ OJL>.j <-J^J * dojjeJLo jJLoj tjlj-fl^ l£LH '— '^^-^ u' L>^^ ^^^J 
JLt£. jcJU <_^ eilJj ^j-1^- 4Jjl 4_j_3tJjj-J 4_j-uljJ l!)Jl_>.^j i^jjj— >.VI ^J '^LjJ"^ 
4j|jU JU£. ij^^/l ^ylil Ij-3^ju <j I ^j-a ^J jrt*i inj JU9 t Jt / t Jh f^JjJ c^^l 

4jjjI 4jMj JJ9^I ^yic Jj^l JL>*j-iJ9 .^jJ^\ £i\jlaj JLuaj <jf jl j"->-^U (^^-^ 

Y «a ^ V jt cj[ m.-v. ^-jJl! ^j^o ju£. 4Jj) t A a jl l_3^^jl1,I (j^aj iTacrine (jj^Lj 

JL>-jj Jlj Lo <Lil]j «-cj > ^ hi j T I 9 3JJ ^jjfc (^^-iSLJl 4_jJL_jj-3 i LZljjijJa ^j^o J 4~a nil 

(JjsLS AJ M"kJ 4_Jj|jjj| CJULjUlIJI JLjU^^J (jUj^ 'lO^"' CjlSj-il*^ ^yjk (j-uSjJLs-o^l 

Sjja-a J-ua^U Lu^iLd^ (^1^. 4jlojusj 



,w1 

J: 




..Jk ^jT oljlil^-jj J) I t*"n I o j*q » I j i -> II <j_uj_i M uj dljj <j-a ^ Jn^^ll < <.i Mill 4-lLl 

ULa i^yJLiJLj j .<— 3jJ-st-jo ^}La (.^jjIj i -A / i -A J*-aJL m£jJ ^jl (j^j— ill 

JjJ9^jQjLfcjJI fj^jj^JJ 4J&JJLJ L-jLl^I <jV (U nielli £jA \jJu& j-&\ JL*Io*l (^Jl! 

4jS^J <- . i rttJLui t^j j ^ V-> tJjV L-t-AJl (jl <j->a ' J-J (*>-^^ C3"*- 1 ' U^J" fl 1 1 J .(jl^Vl 

*# 1 4W 

J I t^jJjO ^ji^- (j-AjJL (3^jJ 3LjJ>JI (jy^- CA^LJ 4JLuj L-J-Uj-ll (J\Jl\2 jl.irKV i ii 
5jl "< (ill (^ ^,U>**1J * ^1 J rt "l f n A {jXaj-A j^-kXt-J j^e-JLO (J\jA[2 ^J^ Jj) I r> *> 1 1 

4* ****** 

£pa 4JjI_LjI La jl, I n a Laj i^j-xj? Q '& I jl 1 o r 1 flj *^ 4l*f i nl *Ja ^j-4 t 1 1 1 U j 

44i 

£jjIj ^jJ Ja fU .crJJt^ 4-rM- <J& L^-^J 0^1 L$^ O^ ty Lt-C-J 'V'j-" 
Ja^oS <^J ->Jlj*j of p£*J <± M-r ; jia-kJl CjLwjJ ^ 1 < j m t ; 4-^jJ ^ J-^jV 

.(j;j-j>.VI ol£j Mill I i n ^Luo IUmi^ JIjjV ^J&Jj tAj^A^o j- 36 -* <jj^- THf-* 0^°^ 

(J^J (jl {j^A < ) I trw i n La (jLc^— u (j^L^' ^-^J— ^ U' t -*" J ?"' (1)' I J rt 1^ < a UJ » J i a 
t^jj ^jL^ I jl jl * 1 -A / 1 -A pj_J ^ LLu^ I jl Lq^. JL<ui3 (jlj i i Jj\ \\y Luajl 
^j^i ^ mi jfcj L^Jt (j^- 4-Jj-»iJI j-a I ^-juaJLSj Vj , V .Jfc ^jfl qI <j "w itlU j £jA V JU 
^pljj jLli-l ^a *-3j-cl 4^jJI <Lxj f^yic (^12 3Lj>JI ^yJLi (jrJ-^L^L ^6- a cr^' 
^ylc. cfJJ j (Jj»-^J 1 ^ I"' a itlU j J^l t" ml <JjL>-lj ^d>^ f* >"' ^" ** cHJ-^ O' '-""'J^ ^" 
Liajl 4S^u!uJl mJjJ (Jj . l^j^» dj^LXJu] i In l^ V j dLij (_yl^ O^M ii^J JLi^LIlJI 4jxj 
^jJ JJI jlj-fl^U CjI tnjnVl aJ-Sj tjU 4jfcj^-* CjI jU f l_jIjl!LkI » jWt"< ml L^Jl 
(j^£LII 4^£Lfl lULSjJI 4JLj IjlA t-fl^juj . 2 :^*«i n UH ^y^jj a^jI ^jIjLju^I Caojj 
3j-jLi-ja 4 j i n ("v. <LC-J-ij ^LtJfcj LlLti i <r> V mi ^jl ^3 <,., (t t nil ^-A Lkaj-juaJL) I JUfco 
3Lj_j>JI ^yic cryitj (j-Lc- Jirt "fcJ (j? 4jLSLaJ (^ tjl J t nlL) J— atJ t^j^-JU V3 
<Lj-j-ujL>- 4-CJj 4Jj (jJloJI ^^Loj ^jj-iJI j j if? jnV t"t 4 jl r (J-c-a^e-J Lo^a j^-ai-jl 

^JLjJ CjJu>-( JL^ ISLjj^aI (jjS ^yje-t-oJI (j^aLlJI CjL^ui ^jt £ya J -^ ^ Vj 
^jjSLj (jl ^jSLcJ (_p3^ja j J ft ij^QJUbj-L! <LuljjJ1 CjIjI j" -^ zlj J * nTL L^-al <i**i tf>l 
L*-uL(-uT 4_uL%— a 4_j-Jt-uaJl ^ J (_m ->> ljJJL>ol ^^ La!) L^J 4_ai£jjJI ih ^L 

I ^, i '** ' • <'^ t* £jja 4jju1 La LaLcJ j-Sjlu tL*-Jlj La ( b7 j&J j Jucj I ^"IjU^. j_tk Tt 




J^LuJaJ (j_a j-x^I LLal mi^I 4 jfiU <Li_u*JL>J1 4-C.jJJl mJjJ (j>o ^j^al n "n O JLxl 
(JS lLUJlj t _paj) rtlj t— 9j ( n ^ t 5^ j i S OLLtJ>J 4 j i imTLj LjJLlj^j Ttjuuaj (jl ^JljjJl 

li^JU LdJuLC^ . (ji^ttLlJI 4 Jlf (Jjuj-oJ-J t^JUl j U^-tl < M n 1 f-Jj).."* M< fl M j ^ 
dJUfe (J-C_>*J (JM), VjloTl r nj 2f fO^Jl LuljJ tlTl^U J ' J '" (4-& (j-l 4_t_4_uJjL> < ~ M " J JL3j 

LluL^ Uj .(jr^jftLjill 4 j r n iTLj (^-il 4ntU l\jJ*} laSuk Qj) *»- .' '^JJ :cLal m ^Vl 
(j^jftLllI 4-cLlud jL>*jI J^lj JlSjS iLLti^UI ojufe (j^o 4-ml mi -v (jtjoLllI 4x.Luo 

(4 i ly \ <>■ J^Vl JjUl <>A>J 4 , , ,wTL») C-JUnj ^ 4j|j ^Lill 

Jj .JaaJLj Lfclj^l JU3 Jj-oJI (J^SLj Ujj ^pJI 4-uljjJ( CjIjI hVVI *jLJ 4£>J*-CJ 
V 4_u1jjJ1 CjIjL^L^VI (jl cJUflj i JLxjI ^Jll ^1 ^ C < j ft J ol^j Mitl (jAaj <jl 

•J *>""",* * ^ <lnrt->o IjlA (jl V) . l^lnln-^ ^j^o Uj->- (jN mi" 

Lgj] (j*t^- C7^ '^ J (Jn JiU 0JU& jLxJ 5jLJjL-iIj 4 J Mil (.i ^fc-1 (j^LtJI J^.« mi J IjLL 

*jU"i mi j }Lfl _ 4JlSLo (J^VI tj-t-f f"J>JJ 1 o l*i a 4JLSU! c— iLtt i^tl tj^-i ^gjl Mi"iTL) 

^ ft <i^ (J3^ IjUk tfjlj^ 0^ * 3^ . 4_IuLjloJ ^jjl (^jjj ^J'^>^ ■* ^ n La J if 
j^-^j-4-ij *4 ,t a, jlntl 4 j if 4 " i *r>^Ja ^— «1 I JLA LqjJj • I nlV^a jI^__oj (j-u^J j J * a 

tig mi <V» j— IoLaU 4_jj3 (^ 4_jljo ^ljusoj I fl, \ *ff t^ji-jJll uLsL^i^l *_£J ^^^ 

j^Ja lUin^ «_^j (^ja a I ^ miVI ^yl^. T _a / T _ a <> jlJL^. -i>-^ (jla^ "t % j (jl Lof 

C-i-O 2 -i^-fl JLuo j-i-^o^ uofj < M^t"i ^jx. j i tj (jJUju 4JL-£ i i -A/1 -A (j^o 

(>Y) \. 

4Ja3- C- 4-CU ^ 6_cu 4J 




L^jLJcrLu.j jL 4L1S e\j±\ JJ^c VI jl^>s jis ij±Z\ cjljLp^.1 ^Ij^l j-LUi 

JL5 CjIjI j" -^.Vl ^jrm plj^l jl ^^ ^J} '"^ <4-u J J^l jJolit-ii] t—9lJLgj_<_uVI ?ijj 

(J > rt"i nil' (^jS j i " t j JL3 Jj*x1I <- < *fc» Lua jLii J^^tfl ^-Lalj-iioJI (jjolj-^- 4<ijlr>j ^fl L*£ 

^j|j^ jl i"^| ^|j^>-J ^iijUjJI <jr xJLL3 j^o <rlU mii L^JJ 4jL3 i^j^-Vl 4j^>.Lill j-*^ 

j_a t rtjlVg-jJ) Cj^LjLS_a C<<i <i-<^ Lq daj_jua]Lj I JLAjJ Lf^jflj jJoVI CjI j i^t V ~u\\ 

* Iji^^jjjftj JLua j-uljJS JjloJLj jVI Jlx^j 4j) ^^yic i(4i^.| 
4_jj1j^J| j-\-oL_jJI CjIjI \ "i VI Jij-C. jl j^a j tr^ 4 < n jt*\ cl^ijJI ^^ Jl-^jj^ 
£j£. LiJl_«_lj jj| JL->- ^1 L-iC^JI Lj_j_5 j j "i j < u 4_jjIjjJI < n j hi ^_ll I djljl i" Vlj 
jJ-T V^L cdLLA jl ^ . JUAll c_*kJl 4-a-L^l 4_ulj>ll CjljLaiwVl ^Iju^l^I 
4Jj»^dj ^ ?n,<j i,mj Lftj 4jjJll' /ftSjfc.Ti j! j^a u_aj_j>Ji ^-Aj tj-JLil 1 i cj f^'ti c j-i 
CpJ-^" Cr^ Cr^" L^ 1 ^ Cr^' 4_^J-^1 ^^^jLIj Vl ^^ (^y-aJj^- Ljlj ^1 ii>i 

4_^jLJuI (jl ^^JuSLcj i^jJI £y* ^J j>-S3 jl 4jjjJJ (j-o-tJ_j .4jjjJl dlLa tj-**^^ Lj 1 

*_tiaj jl 4-^A-J 4_^a^SL>JI jlj t jl tloJI IJUb ^^yS 3jL->-l^ 4 ml j m Ly^ U^^ O^ 

i4_j 4_judLJ*J! 4_jj1jjJI 4jj rt i"i ^ya Jj^oJl dljj jl c_«?kJ Lo jM ii a tj^ 3 ^ <- Ji ^-i>-^' 
Jj— oil dJ-J^Jb jl>-^ ijLA jf ^ylc .edJj -i>-^i 4j j ^ hj jf c- 1 -> j (JjJI j^3 

.edJ j j£i Juu jl Lul_i ^ 1 1 jjj i4jjjJl jlj^ O^^J (4-4-aAJu 




^ ♦ #$pk$*%£ ^ ' 



aIaJLa iJ^^JI ^jfc aLl!I <u (jnjtj (_$jl11 .i^a^Jl 

*:Lj(jl (j^&J < Ll» 4Uj -si I (J^J>J| CjLLc. jLt-JLl i j^° 

j^e_jj| Lgxa Jjjl (jy^Jl ** Su«tl « "n 4-jJUjlII ^JlA 

i_fljju V iC-Sj^v Ut)_jMj 4jMj L^>la <jJL^ J£ i-.,ia 

. j^J! L^ JjjT ^1 J^UI <> ^1 ^ LOaVI H ^ L^l ^ W ^ 

ij "'"^■'1 j ^j ^'j — »-"^ ^ * ;" 

La 4_» ^-*uj 4_i£ (J^-^ ^ * ^i-^"^^^ Ct^ ^^lA * j^ij 

Ji^lLj^jf J^J.jlj^iVl J££uJ*J3 3 A" '"J ,41/a^v,^ 




^ 4la ^^ Sj^juaJUl 44^*11 (jL Lub iJj-^JLi q\ jup L$jL£ JL*JI c^tjjuolj 

<^J .ttjUJl <jt^W VLuuil ^Vl 4 m.lm.ll ^Ldl LL^ ^ 4.,^ i \ <\V\ 

.fPRPj *-jj-j ^^ Mil j jt i^> tlr 1 ^*^ (jn'^fcj 

j-±£jjj t-dJjj tig < n At I (j"jj^ ^o L^jI m r J-Lb_£ V ^Lst-aJl -^^ t "< ml (J^-aj 
4JLc %IJ aJulII ^JL. (_yi^(jLJ| J^Lj-" mi VI lJUb (jj-Io LaJU^j . 4jj-C.jJLI Cj\ *\ miTI 
j_uG 4JlC tujj 1 '^j' 4,<\ tj .Jj^-Ls t_Sj_jua L^J j j) o ill 4_jljj-^_u 4 m o i n ^j^La-v. 

, Cjj-4J C*jL£ Lo ^jLCj-i-uj . 4-iC.l o**i ■v.l - JLua L^jLS jJLjjj 4 iil^t tc^juajj i4_xJ^C 

4l<M. a ^r j <^1 jJsj iScrapie ljJI£.-»J1 4_La *LLi V ^jJI ^jll Ijla ^,4 >,.jj 
.J_el jl^w ^j ^^^xt oVU^ j-l^j UT ^j^Vl ^JUJI *lj^t ^ aLlj^^ 

jL»T ^ i Vt jj^o ^j^ o **< > aJ LlJl VI i^jljj ^^Ics^a 4Jl jJLjj Vj . Ij— iJ 4 , j j m J-»J 

t-iSj^-) L-fllj-i- 7c-^i (j^o *Jlco JL9 4JLo f-3^" Ct^ (**i*Jl O^ * ^H^dJ^ Cr^ ^^><JI 
ih(i"t"wl Jl^ 4_j| VI i^UL*JJ-^^ cr^ I ) n" ^ I o j rt t"i /c-a£. JL^ 4j{ ( j^o ^^pl Cr^-J 

LJJi£L>JI aI^Lq 4jLj J^-5j iM^jda-L-jJI L_JLxfl g.1 pi r 4j (j^fljj i5j j ^ r ^j^f (*^ ol 

^^Gil jl iCr LJI jt iOl flhilj Vj .4±Lij V ardUjj^JI Vjj^ 1 c?f a^J 

4_i5l^ 4^J 4JLi£j CjLstxLj-d J5^>- tj^o ^jJmJI (JaLc j^J * ^ "* Mitf i ill j^ r j^tT 

J, 

^jIdjJLI ji^loj ^jjulII JaLc ^j^x (jvi Sjl^LLo 4Jj^Id ajJtk lJLp-1 ju*j L*£ » l^jj>j 




j^fl Ij-iL-A LLSjx ^JJLtJl JjaLc (jisfcj LoJ^ LLo) Jsl j_j-^L1]1 I Jufc jLS <j\j _ 

JSLVt ^j 1-jS^Al ( * Wl £jl> ^ 2USU- <>ljuci j^fe ^ ^j . f >j| 
,>>-i]| <j41 *ULJI jl^I jLc , mY pLc J^L*jj .i-ilj^JI iill£* fjL3j -tit 

i^jjuJb J n * n 1 <\ti 4JSLIj ^nb-J L-^j^* *-iil£L>JI ui^j ^j ^' r>kj *cr^j>^ 

. 4_Jl£Lo (^Ja fj^t-i ^lJuuoj La <Jju ^jui-c-j^- 
ajSJjj t rt ^ 1 <t ^fl <-^^J t«— ijJLjIIj ii)l£^Jl La^Ljq 7-Lit-A? iL_alj-itJJ 4-dJLaJI 

<>• I j j *£ j-l£\ jui jtL 4^>Lc <J ^j^SLj (jl Cf k. dJlSL>JI dLij? jl3 U . LaUI 

tjil i(i(ll £^0 4_coL>- i Jl^VI ^jC Bj j iS IjljX-i p J-UZU *JIJ^ 4 q < ril ^Ai^ '.'J^J 
^jI rtj irr JL>-G (jl Vjl ^^y-L^j-oAJ djJLSfcJ^ . (^5-^) 1^0 '«»! 3jL>-lj 3 Ijj^ ^9 (-dJjj 

L4X.JU4 (C^jO^IS TCX^LOJ^ lL_3L>UjVI ^jJB l^K AAjl hi y] IjLiJ AJ ((jiLfcJjVI {^ 

Cjjdftj (Ji-ljJI ^jja iJLl ^JIjo >JL-i3 a-jo^ . «Jflj) "i a j j r LiL^.-iio ^4 L)JL> T ^* f JJ 
ijLj i(jj^, mi «tl (jt>-^' < — '^ J 'J ' "4 ^ >^^5' (J^It ) *3jL^.tj 4Jujj J^Li* 4_jJt-iJaJi 

< m «r>j (jlojJll (jLSj . '-^-^^^J cr^l ^*Mi 4,..i in '<; »1 mill £ _ r l£- JU>-jJI JJL^C Jlj 

.J/IaJLJI JL>.^J| fjjt 4JL1S 4> hi") .USa (- <j<^jj ' Luajl JUlIdVI 

4Jj 1 JaTI j^Lj-uj duL£ *4lj 1 flTl ( J-4 qoV mi Cj^_cj LoJluI ,CjJL3tJ ^^ ^ 1 u f\ La 

(a>-^11I) .djlj^xxui] tJ^tUI tlj-iJI «-jju3 ^jjft > tVnnj A3*V (j^JJu (jljf*- '.tiiiil (*) 



1 




<jj Li-c Jjl ..nil! ^1 ^txtL 1 Jla ^jl jl^j . lik. <tl£, <:m,\ tt U j! j.t" ml ^jic 

*_jiajJ «-LaJal» L^JLj (j\s*J* u ^,3 ) ^ 'aLc <Jju9 U 4jJjLx>J1 qmj rtUH Ij <i </>j 
L*JLu t^-lij 4j_Li-l jJI »1 <>>r *^1 (JjKLj JLoIojMj 3j) < u i 1 1 C^JL£ * La^a-cj .({(J^Ijj 



j*r ,ua 



(_yJJ-« r-Litjal 4loLa/jj JJ^S^l (jIoj-4-i Jj(^-i!lj (SJ-^\ }<l t"iA\ £yA IjIjJsI (S^*i u' 

JMi- i3Lsj ^Jjlj qui 11 ^a Lti^J-2 Jj^ O^J-^' V^- ' *(Lx^Mi^f \j-a'\ {jy\ Jju 
. JJjSUl LUt-UO ^yo\jjC\ JfJLA \ <l^<Xlj^,l Clul£j .^yL>JI ^^ t^- 41 ^- 




V - p9 JUU 9°9J^ 

J[^| <"r <^t ■> <"t .e_lLua-C2l »l <tlr ( _ r fl ^J (Ml < T c t J J ^ ^ ' * f^Lx- ^J^ L^ul-i <J^ 

(^>^3^ a^ ♦ (j^ '( t til 1 (J-jq ^JLjJI i V n til j, t r 1 < j Vi ) CujL-4 <Ju_o 5j tfu_c ^J >-l 

IjjLJ 4Jl L*^ i^j-tjuJI ^yja Ij^k (jjj j 1 1 ^ ^a ^j-a IjuI yj'-^j jISLj V CJD f^£Lo) 
(J^Hrtj Li dj ^L>. ^jjj mi til ijj^al\ CjLuj^ Mir (^jJa ^Ltia <-^>-^ *-j^L>. (j-oJ^aJl <ji 

.all t t" mi! L^JjJ Jj^-illj (Jlj^l > o <"ill ^j^a ^ i j "w ^JlJ Lo ^j! ( " i m Lo ^jLc.j-4-u 

d*jl£ •?t£L<j ^ ^j3J^ J-^^ 5L*J9^ i^4 run i ^rt iVimiII ijr ^ CjljijjJiSLI VLj ^j^I ".C" ...I 
JLJU ^"'^ ^ ^ L^JSLIj i7t£L<U (^^ijj^a «_a (Jj-3 ^j_fl C<a.l V "*< mi! JL^ CjIjiJ^ "^1^1 

(in nj (^Jul qAxIaJI (jljsll I jla ^ol ^ < r^" ?i i ^LSa ^ j ^ '^'^ pj^*"*' I^jqI J V" i u\ 

y 

Ijl^Jl-u ^J SjjLLaJLj obj^ -i<r^l rMi.^Jj .^^Ij^JI pj ^ « "H juu I j ^L> 
(jja tj\S * 1 <^>ji (_^hA tl£Lo L^jL-oI Lo ^jLi^^-L-u^ ^3^1 i<i Mill ^Ij-si ^« ^ \ V" mi"<T 

(^3-^LtJI x£Lo : J J *J *4jI_^-C. >J^I dj^al (jl^ (j\$ i JuJL>. ^LjJ 4j1jljJ1 ( " i m Lo IjUb 
JjJa 4jLo ^ VJ-^? L^» (jp^l L^^ j>o mJJ| JL^3 .(^LLVl 4 t y .1 j (^JlJI) 1 mi i II 
J Jul! I Jya ^ >rt *tej (^ JJI (^g^ mi i 1 1 jo (II jj^-AjJt a\ J V 1 miu ^^j" al3 j-l^-3 ^J-^- 

J^o |jL>. Jjlnll JJUlII {jjs C<„^-jfc-ii> 4jl<nll eJJb ^jLfl * O^^J^^ Lr^ L>* J^ jr^-^ 
<>o tiJUib ^jl^ I j| <jl ^^ . Ijrtjn^ ^Li^ 0>^ lj».|.'k> JjJLjsj ^1 jiLo Cj^U. 




(jLa i4-La j^-jJll (jt&r w ^*j 4 t j iUH ^^ ^"i M<jLa (Ji*Ju 4Ji ^^JLi ^JjlJI (JjJu 

^1*1 1 <jt cdJ J t 4l<MiU JLA Liajt J^* j£ 4J? ^ ^JaJI Ji^rn j2j <j? fuMJl (j.k- 
(Jjl (yu fjjA ^A <j on! LuLditJ u^AjJb <<-« <->JI (j- 4 J g inJtt 0.>*>-^' O^ (J 3 *' 

. ) ^AL aLc j-qjJI jijjoj-* (j^- £^>LlII ^oo pL»J t^Joa (jyJ^- 

^jil (JjJuu 4jL-s>yi JL^oJ o^ oli - 4-d-j£.i CjLi^v ^ 4j (JIjJulII *uj ^j? 
^jjSLj <j1 (1>^*J (^j-JI L-« *3lrthl,l (^jJutJI 4-Cjjx («*>■ cr^ Wi^ I^Lo^c-l > U "< a j 

JLLo ciil£^Jl O^L^ O^ 1 -i'j ^"^ crli-ljLil ^ j" m,VI o? (jr^ ^Jj ^1 

<j\ ^l j, j iVi 4_J-jI_£. 4JLo ciJLiA tj! j J m _ 4jUI ^ C« m, 4 > , ,1 \ !jja Jal 

(*) 

(^jJI iA^jl JlC. (^ j«j*L-ja ciijfu <±JJL>-J *S^o ^2^^ f-^>^^ 3>A? * ijL£ ' 1 jlaj 
t <_ iji.gj| ^jSLj aJ IjUb (j? VI .c^lj^Jl f-Lit-aV 4-i-^Li* Jjjuauaj 4uCJJ 4-lA C-ul^ 




1>J lj in tlj LiJLaj) 1m<11 Jyi 4 Ijl^ lIj^LjLc ijr ^ \ '^jl ^->-^ 3j <iU t3jL^>.|j 
T-LUlLluI ^yJl (*3^f * L*J aJjJLi'na cl pi til <j-* CjLCJu^JkJLI ^JL>-I CuLS \ fl \\\ 

<z*\ m^ ^! I 3lU« <lJj o-oJ LiJl£L*li v , m.U JaLJI o I > VW f ^ er 1 ! 
(^jlJI LuJ^S' jjyLi (j^>^l JLjp-^JI oW^' >^ 6>^e ^*jjj * l—b J^ ^-» J a-* 

Lojj t—t^^-j V I a \ i a L4L4-1 i Ljj 4jJs ^j-u-J ^^>. ^jjo jj^-jj r^*» (^Lj <-t>jj 

4-iljl (i <ill i^— >■ ijJjjj^J ^^yijl "1 1 <i 4, n Mil ^jI^j^ aJLc "Tjia i ^ ^AT ^2i 

ft_jLJJj T'l "« M I nl 4 jlr ^jl \ ,X-i i 11 ) ^— Jul 1 A J) TT t C7^ ^ 7C-jL^1jJ1 J^4 ?T I I r> I 

»-jl **( "11 1 ^r c <„ ( i n irj ^jl^ LolxJb ^G^^_iJI <Ua, H 1I1 tjr ^ 4 j ij .<tVI ^p3L-4^>>Vl 

^JL^ JjO PR P SrLh> < j ^ * ■■■ ! >! O^J* Ai>3J-> -^J Io^aj .j^IJI ^Lo.^ 
iiUj^lt 4-"L r j7;» ^j33j ti^-i (j^u^^Jl ^Uj Cryjt^ ^L>r4^y* cjUKII 

.4-^.tiJl ^j ^(j^j^H^J (^y»j ^j^J >A^ . 1 j*jjU L^Ah* JM^ >*J l 'J^b 
jjl * j ' ' "J j 4 ^ :5jLl t ^ j.jr 4 j <^>L>. 4J tlfGj^j jjfc i o3dJ-? (*? fl ' "J c£^' 




^rt^j La <Li^ 1 JUfe (J^J * <L_iL>JI AjJlj L^j-4^d * 4 l"i^ a dil^ i *^ (jr 3 l_Jt>a »-<x ,;»-" jra, 
j^_3 iLj-a^ >!^l j-^-T Ij^jI £>Lj j-ijjJLH O^J iiSj-i-*— « j-j-C: jj-af ^ 

J,j < in" 3_>LcJ ^jJLc 3jJl_aJ1 4J tjjj^—jJt (J.* jujl^>J1 J^ mJI (jla (j! rjJLaj 

_ *_jl_j_jlJI ^p4 j^_x-ij V J-Aj * ^ in a\ j-A <ULa ^ m i ^Jl 4-j^ uJl l1iUjji^__lj1 

yLxj$ ^j «j **^4i '^Aii^ 3 4-t-^^j CjL*_>LlJ ^o » m «Vi dj\ t j ->J t JlLo CjLu_jjj^_jJI 

^^3 J-at£LILt (J-iiu-jj ^ ^ '^ <4 j MiLJa 4_^ua j 1 « ., ,a ^jljjjjj 4jjJolJ c^JaV 

<4_j 4 <i 1 1 " U (^pal^aVlj cdls ^-\1 4_L4-uL<-uVI ^-o^UI faJbl ^ya (jr>t i j, j i iMi"i 

((^j-4il.o **. (J^l V] (^pa^-iJl 1JLA Jj-L t*-^ t Cr idU ^' . (** * ^ A 3~^3 4 CM ' ^ztJ3j^ 
» tj I mi T I Ijl^j L^Ldj 4 inl oJt£i (jLaJL a^jIj ^ifl <"< <lli LaJu^. (^Jujjfjj 

a,i't c (jm-l1 (^JJi j I aJ\ (jl 4_jI gjJl t>;r J3 tc-uoIjJI ^j^a *lj t-a1j •4 M uJ >■ 

l^ i^a\j a VI JLA ^j-X m^I (^JJL_C < U rt " 1 j ^jl ^^,<u V (J^Jj * \ 1 till ij v 

CjLLc. cdLlA CjJIj La 4j! VI _ (Jj^J 5^-jL>- cr^- J "*» ^"J^ ^ i ^ *\>J-ljj I ^yJI 
c < i mi T I L^ILa JuLo ^3 1 4 fij or j 1^-j-u Lj J<a-flIL>u Cj Lj^j^jj 1 C<t I j Lo^ . 3j j jS 

^^-3 lj^>- M-J-l-3 LLjLoj ^jLuLj Liiaj] 4Jt£Jj i(j^^ Lt-^*" Q^^*^ (j^^ (jl^ J"*- 
^j^SLj -iLSLj . La 4 o ^ a 4 n jli^J r*J-^ ^' Cr^- (J^ l^^^ J-*^l i4jl_jLjLu 
4 j *^ (Jt <"ij (^JlII (jl^LLI J-Aj *^-^Li jW "*> 4 <i jt^jJI 0JLA (j[ Jl-^JJLI (j^o 
^j^j^-jJI (ji JJ-aJ ^JlII i^j-uLstJj' (Jj-3* 4 <i j li jJ I 0JlA J^JLj LcjjJ .^j"^>«-^ 
Jor O-^-J Lt^a ^j -1 ^' I "bfitt-KM Cuj— us La J *< r 4_j1 JL>-J 4_jI VI - 4_j A^-JL^a 




V * p 9JULr£0 9 jS 

4 n j h jJ I 4 jlr (j^Jl La ui ^ji ^Jljjj . ^JlLs j^al I JUfcj _ J-clSJu i jtj iU 

l£>"^' oy>^\ L^ 3 ^^ * ^ 4-*-»L>*JI oid^l a ^ 6-* O^J^' ^ '. ' J'^J 
J i s\ n"i LgJ£ 3j-x>- VI Cj^j t L a * \ I j Cj^LuJI Cj\ qKIIj ^^^ VI (jJ^.^mtJIj £)LjJcjVI 

^yj 4 rtl" i V rt JKJb] 4-*JjI J>»4^ J^ 1 a^3 - <JJ±>-^I O^J^ 1 lP! ^^ 

l{j\*jj^-A f^ylS (j\l^j-i ^j_« 4jULI jlju 4_uLjJI 4 $K II j j t Ti L<ul1«j3 . (jlojJtl 

a_&g i^SJta-cu _ ^ 1 l*o Qv?u.o _ tjL^-cuJ^jv. ijls sjfl 4^a_ui) Luo^a c^-t-i <, u ) I JUb jli 

^j^» n ^- ^j-« ^ VA (*j9j 4_^JSJ1 ^—j_j_Jlj^ . ^^.a.., : l-ujI _i^_^__u1 i L_j_La»4J ' * . ' ^ * ^> j 
t4 j t-^ <i \ 7^~Sua Cj2L>. j j (j k 1 <rijl < < i < nj (J/uv-jI—j-uuVI ^^^JJ i^lj'tjl j i nVt 
7tHjji^ t(j^jj"j a ^^JJ (]^l-5 (j-« ^ V^ (^^ 4 oK II I *r\u Cjjjjij ^J I JUL Loj 4 ^ 
. LjLcjI ^jjj^—jJI ^Isj^a f(_a-il >-*-^^ U5^ (j' d - **-*- 3 ^ ^— * 4JL>JI ^JUk ( _ t j3 
uliJL^ej <_<j v tCfj.4i.ll t>i7 ijLjLJI jj jI (C-j-"L» lJSjju SjjLj 4_j_lI3^_a 4JL>. olxJtj 
4JL>Jl jufc ^ o^J^' ti J >?3 'cr^l iij^' t>° JJ 6 "' ^^H 4_!L»dJ CjjII 

.(L^J r*J^flJ L^>*"' ^Lj-*il C-S^LifcJ i^J.1 (^ /*>lll j£j-& J-^j) -^W 1 ' (J^^ (JT^l 

JSLj £yc 7tHj3 4 fil"< -^JLI ^j^j^—jJI q!sI^_a j/ 4 nl"< ^^JLl ^jIdIj^-cVI (jj ^JUjjj 

. ^JL 1 (j-« 4 n 1" V <\ e- 1 jj>« I 
(^ aJLJI I JL) iSj^a fjj 2 (3jLS_>JI 0JUk 7-LubJV ^jJLUI A n ttl *j-Lijf ^^ 

* L^Lcl^-i 3jui t j-* jLstJ Ji-*J1 jIIj vj^^ odL?^^ J^L»-^j jJjjj^-i J^t-^i 

£)_* CjI <tK tl j 4_j^_SjJL1 43^ U> i*m (jr-^ 4_aj^l3 -t j t j ^jLj 4 l\ m> £jj* «j^j '"' 1 1 » 
(jf 7=-^>ll o-« J-J>->^ 4-aiaiII ^jufc ^^ 3^ nU CjJl^>o \ a-V^rj .(> Y^ _ > *A 




4-fl^jdl <>a 5j y^^ 4 «U*l J£ (j^ ^1 tCj ^£i>^ O*- J 43^'j ^^i^W 4-5jjJaJI 

'(a") OtHJLH 4 -*-^' ^^ er* JJ-> ^J -^ l£-*^ ^ J^ UH5L* 4 >-*OJL* 

i f II..M <*Jll J£ ^ja 4lc >jj^ l£^' l£-*^' I J-* 6' ^-J^ o' 6^e *-^ 
^1 Ij kUW 4-ok. o>^ U L*_J 4rtl"i^,U jcJLI *!>*.? <> 1 fll'V ^ LS^L- 

. {j\Jj&*&jua Cj^-i (J— * L^J^"^ (J -4 l<j M <r>" (_yjJl 4_J^lu-*Jl (^jfc II UUJ tOol Miltl 

*4_jlc jjfc La (_ji^ j^a^M (J*TJ ^ .' ." " C A>* J * 
(^PdIj^oI ^jJuc JLLjjI c-aaa^JI ^j-* (Ji« ryj {j£-$* j^^* t-^JLxA cJL5^? '-*^J 

Jfl (ill Qi£L> L^JI—S-jjI (j^-Jj i/«-dJI (3i>^ (1^ l^J 1 -* 1 *^ (Jl n " il IjLj>. <it t^ij 

a-<Cuu IjU .ciiiJiJ V i ii u c-Sjju V S iJLl ^^ j^iLJLl ^j^>JI 4JoLLij^j I n m\ 

(j-a jLiJI tflioLt-Tu La jlj i <iK*4 S^jJuJl 4_Cj^ Cr^" lP 3 '^^'^" J>>^ ^^ 
tj - ^ ^-<jiJ JJlc ->!j 1 ^Kj *^-j^1 4-Cj-tjuJ 4j_Lc (^palj-cVl l_)j ^h tCjljjJj.jJI 

t U<\ ^j 4 oKll jl^ ^jj! ,jjJ oL-S 1^1 *l5j ^^ ^^ o Kjj Soj^tejjJI 

^LjJI JjVl I juc U_^) oj-tL^' lP 3 ^^ 4-^jL5^ jJ£1 qj£i liLUi 

.cdJjJ 1 l l i ii »-_a \JU V ^rV M ** *U 




(jlj \ nil j-jI m"i (jl J^ mj ^Lfl S ajl "1 V i ^j«i j *q 1 n 4 J o (jlajJll £jj&£ 1 JU 

jJ^I jLia <yi ^j mij II (^-SL**) o^j^i AjLudVI <ya LLjI oj^e ^\* *L** jLallj 

. 4^jju V j^of l Jufc S4i«"^Lla ^ 

.cdljj L^u, Li^ V SljU .^jl^L julp3 2Uo^ jj^l\ Cj\Jl^\ 

S3^iIiL_ju4 IajI^.tm (^il 4 i jV^M Cju^j^_jJI ilnn *°\ j j *"i <j1 * jt^" '■■* 5^-j^ Mitl 
jJbj t Ijl mi*i*iI jljjj C7~^ *JLA jJ^j-Jl 4J3^_*_a ^^fli Ul>. jj-Jt-fl 4^>.j (jJLcJfc 

4 LajJl2 L^J 4 j n^lj CjIj-jjlj Lujii i^jjj-J! t>->- ^ LlA L«l . 4 j o \) L^-iJ 

J<mi!1 (jS j-oJu ^j .(^y^jJI fjJI ^ rM.i^Tj (anologue) l J Lr MuLi2]\ 
jJl!5i (x^o) op 9 i j^ a ^>^ uj^? L«» LjLs . 4_l-«jl>JI 1 ^ < rt <i n L^jI iJ-A t^-*j *j 

(i**^ 1 ) * W*«'3 ^3J5^ cr^ tA^d ^^^ a ^jn i l l (_>jl^nJI (>« ^ (*) 
fAj^^im) . jj£±-t*&\\ (jr S ^j^a^Jl ^ * j tX ', 1 1 (jjiiii ( _ ;r Aj .<&j->Jtj i"ij.^tlj cJ^illS 




.a^jLlx JS Jjlj ^£. (j^* i^trtifl IjuHjLc 
JU>.{ I fl J *°> <Jj_J^J Cj^LcL^J 4 I ml in (jJ« f'J-J £>£■ (JJJj-aJI <j^>I^-aI £-^-£ 

^0 SjJJ f^l T I tiilj 1_4L&J LiiJ J 4 j miJij ♦ (jj-J-" I f ^ ^ 1 ts> **n . . . I^>- (*-l-Aj i ^^~ ' 

3jj (j^L_«_j3tj t^j^Jt^J-^- 1 < " ' j\g ^ l^ mi <" 3jj 5 j jj is> :^jJlLJ ^^Si 1_cjL_Ju ^ 1 1 A 
^jJI (J i ill i it "U (J-^, 1 rt **< II 3j^) <^> _ \j-^>- r^-J-Aj 'CJMJL^^tH *■" ' f } J ^jolujulI i^j^>-\ 

jl >■ rt'il CjIju>-I f^£- J^L^ iUiLoj 4 1"< .a i 4 K Tj . Qj^3j_uJJ Lc>s lj j^i ^ Ltajl 
LLa- >MI CaJL£^j . (J-cJL-uJll I 4i^.Lfl3 1^3 Ijlj JL£ij 4 ^4-^! UJ^ ^* MJ^'j l5.' '" 

c jLj-LuL^IlJI (JjIjI jl c-iljMt^i i iitl j^-lji (^ L« <-i^j (_^ <J_ij-^- 4jI i^yle. _ (^rutlJI 

^ j j it " tiJlJjb (j I Lillj <i j i ii (JjtJj - p ^" ' f **' ' ^ (_y^ 4 "1 j i -^Jl CjLjjj^_jJI ^j^A-ajLJ 
Llj .^JjlII 4-L^JiJ 4,j,V mil CjIj^jlII ( J j u^Ju ^-j! mil £Jl& ^Jj L^j e^-^ ^-^L^ 3 




. 4_j_al£ (^yojJii] C^i\£ jJa£ j 7* i \ \ £yi t_$Wl CjIIJL 4 « oi'JLi La! Jju*. S^jJLua 

jl5 J^-LlHI 21 ,,.!,.. cJ>L£ <jH->- i^j^VI jL5lj>U aLlLs L^-Lo » i<^j1 aLlUJI 

<>» CjVL* CLuui Jjf LSjjf 1 fl ^Al aUJI 4jL<p ^3 .^IjutVl l^jlf j fllVit 
Lo dij^o J-t-dJLi UCl^t-4 ?r t i^l JUS (jL^ Lfc^V tC $ i jL"< t a j j r j-jsLS ^pajJLl 

JM^-c! Jyi 4-ulUI ^ LoJf )A* {jA Sr>>-^ ^° °^° ^L^JJI ^J .ciUj Juvf 
OuajiV ^^1 SjL-j-J^jJI 4j; In'rTl {jr Jb tfJLA CloL^^ . ^JjULl a! tUU <LjL» 4K miU 

Si J? 

CjLjIj) J..JT-J 4j JLjujJI j ^"^ tuxdI ^ ^AA 5-jJ>J J^ljfcj^ • ' : ^ jjjlnll a J V "i i nj 
(J^btjj . JL^SJI 4-S_jL9 4 n *»■ 2 aj j <^> t Jjj^Jo ^£. VJ tj-A^l 4-Cj^-ljuj I^jSj '^"'J 

: > A J r^L^ tU-^ J^t 4_i_Ja ^3 (^JlII Ci.i>5Jl jjb lluk ^L^j >a! «U!I 4JLaJL« 




4JL_uL_u ^^ 4_tJLjJI j-S-jJI T-Lit-fll (Jj-3*J »,f <}j (^jJI 5 j j V\ -* \ I ^ 7\ \\\ »l mi "fc-l 
. 1 ^ * f Lc VI I <\)f J>^b-JlJI J 0. ..i-a-il jJ^>JI JCUJ fdj ^ Mtitl fl tUll 

^AVA\ t^^JL VI c^lj^JI dJl£*j (jjJ-Vl ^I^TVI ^1^3 o? '-'""^ <> 

^Jr <^>J «JLI Ji*l J ^jJL>JI (jl jjJLj) . Jj-5J (jL-ujJ £_yi 6j rlMI ( j- a lj j*i ^ J^^l 

.( £>LlVI ^ ji^JI JUl^ JL* Ojh^ ^L- t^ j.U-^JI JUX^I (> 
juJ i^j^ojJI AjtUI J^l «<A^L(-aJ» 2LaJLitA 4_i^ ^^jr-ii <s\ ^ 3~'*J J^>-1 J^ 3^3 

.2LJjJj-JLl aIjuuI <>a 4-«JLll ^ <-dJJ 

r^^j^^Ul (-jJjl— 2u lj^>- I j ,-L.«-t^a VI <i**i "w| < 1 ^ ^ juft t^oil ^J-jj^ ^jX: pljjVI 

dJ-A (j^-Jj .(-JjLfcJiJI CjLjI^-i^. t j_d «_ flVVl el»LLa a| J Vmil J-^ (j-^ c-Jjl tt"<II 
&A IjjjU Qg 1 m «->. ^i^. o^l ^ <in 4j^aeJlJI CxjL^ JlS-S :4 o^ll 3Un<tl ^yJb 

. 4j^ (io 4JL>. (^1 j ^ fc. " Vl ^jjJLj^-J ^Jj «2ij J fc— a ^]j 4j^ Ju CjVI d* 

^jjj^j ^paj-jo J^ JlLja 4_liLo t(j;^ rt jTI ^yjfltlAj-u V I wJLI (JiiH-ct op 3 ^LJal-uaVljj 

(4_Uu diLj>.LaJLl jL^laJ L^oLjj JL-j-rtj 4jI jjJ.a J-^cj ^-ic < " 1 * *i j J^>-t i4jL_2 

I <jKlj (j-jJI 4-^alhr j j-A 4 mi <n ajcJLJI J^l t j-a cP^J-^W (_jL-ua3 . UU^tl a 

JUjJ JJlC (^j^SuJI t _y'Te *< n 1 11V I 5*JU Jiilcl (_p>ju4J I {j'^J (j-^ djLo Jl^j .juiiJI 
Jl>.|j (jlj)J ^3 tLjL-ujJI (jl^_j_>- t j_a 4j^Lj ^1 ^JsLuaVL) t4_J^JLa 4 U^ ^ tji mi 
4JL>. (_£l (jVI (_,!>• j^-tij (qJj . j^qoJI Ju>-1 (_,^>- (Jj * ^dj^L-uVlj Lo>jJI o-« 
i(-jM^JL^ (_p^-*U 4^ajLdj4 ^ mi j 1 1 JLlC (J3^J J^ .L-iM^JI (jr^ (_p»jJll IjLA ^--o 

SiUUntl JIa 4J jl, vtiml AJbok. a! 




*l^ji zjji d^LS ^[3 ^l* >u 4aoim *&jl* oju t \ <\<\y ^Lc jy^j 
c-ii i^ri <^jj v .^-. Jala \ ^y ^L^ jll* ojJ^ ^i au^m Lof .^ij^Vl 

Lj j" mfltl o' ^1 * I J^>- * lift -it JLC.L VJ ^Jj (>*'* f,, y* J>^^l L^J^ 
t^ rt j 1 1 »1 mi >■! ^ Ui"v. J i rt njij . jIj^LdLj iJj-l^- JLjI^JJj 4_ojL< m H 1 frJ.rfc*M (^^J-JI 

b* 

tjj *LL2j 4_Ja (joiLiJI fju m^ jJI cJa^Jl yk Ijla (jL£ jlJLs llUj j^j 'fli-^-? 

doL£ jJ 1 o^ c-*j^_a J^*-* cr^- i'- jL -^ c£<-*^ i 03d>r L ^' O^J-* (J^ L "" (j-* (J mi J 

' *• ****** ^ 

4-1 1 t..uil ^j^a jij JLJSj Q- J y3 (j-*3 cr^ 3 v^^W >-^t-^ •yl\ jjoil mi *k) jIj La 
<_^ <j"u5Ut *— jj^j 4_5e->aL>. Cj1J_»Jj iZjL>*jJ*- 1 ajjf j . cilll} ^^ t_*£,jj ^Lstj-^ 

4_cIj3JI t n i^ ^ ^Jtjv lLU j ^ J Jfc."i j I *(*>^J CjM^T ^1 5 j M.ULt JjJtJ 

^lj jCm.j^ jl^ SL^jLuaJl jjLSjJI^ ;4»<-uLuJI ^^ <;^< jii »LoU.llj i4_^_*l^JI 
Olj iiJSLAtl ^ uj c.JI >a ^UUI 4^cLi^D jya jol^LII ^LjI ^ L-iAiOJI 

[^ o^- «w 4ijjl jj^a 1 ^j A L« dLiJI < " i &\ {£j->~\ ij^^-JJ LuUlj IjlJ^jIj L-u-Jj3 

. LJi \ ir LaS ^ j iS 
3 JLjLaV j^>-1 j-tutJ 4jI -» " i m^?1 ^JJ LAjl^tn i^Lj ^-^aj^LsJI Ci mi ->.\j 
: lj ^ mi ^r^^Lj (j^£- & j <* r. JLi^_j >-^ ^>J m^I lLI^ $1 > ol (^^ic ^ylo^-3 t«LLa 

AJu^Jlj)) 4_a^£L^JI Cjjwfll (jl ny^ju^j^J 1 4— lju! < nil ^ij o i^>"i 4_?e_i_Il_) tAL-aJI 
du&j-a-ji x_xa ^"i "fc. «4 j MiLo (^>^ij lJlJ I \ * * £ya (jr s\ i^r>! JJL_*J « 4-j_j L?c_1j I 




aJ 2LcIj3-JI >i3j <J^ JL>h Lr^! ^-J° J atliJI 4-CjJJLj L3jJi-ja LgjjL-ul ^Lc-iS ^jf 



4jf OJU>*j IJlSLaj lyJm ->j-4J ^-^H U3^ U^ Lr^l (J^-*^ J ^^^— * >j!^jJ1 
C^jOJ (oJ aLaJI 4jL^_i (j^-*- (jj<jL^o £ys 4j1 ^fl t^gj n \ \\ ^sr 1 ri < nVl tcJII 

Q^Lj (j? L^Juo 4JU>- J£ ^l^-jj i4JU>- (jryHL?^' ^(-Lxj-j JJLjlJI jjL>o Ji-^j 
(Jjl Ij-Jj -^Wj tJUL ^ (JSLluV Lfc-j g.rw. 1 jg *X tj i L^Ltitj J^SLojV 4_lLjLc 3LujL« 
^j^^o CjI JJLj |U sy£La ^j-xj JLjJl>J| 9jj1\ \ JUb Lj\jtxb <j! iCf^stjJI JUu >«Vl 

^jjflkj ^j-* 1 shj^I frl oU 11 JLj-o L ajlLcj *(«-Aj I Jla J^ ^jT dr^-p ^-j *cj\^jum 




e-jjLaVl 4 j mi n*i ^>£. 6JL*U t_jjLaVl 4jL^1 ^ CjLjj^jJI C^JL£ :^JtiII 

I—JJJ-OJ ^i {jK («^j| J-A Lj l_JC_AjaJ 1 4_4_J3 LjJjl mi J M^JJI J— |_J>-jJI »^ Mill 

_} j_>-^J 4 j i nJLt Lj Cjj.T'-jjJ I ^J _i L>* 1 (C^J3 * 4 i n n i ^^yj I j^J I i tjt ^j^l Li 1 jj Li 
j-i^Vl J J til tjl 4Jol mo C« M^ufau 4IJJ3 , ) T*\ ^Sj 4 <iK11 jLLc (jrUj^JLua 

JJiij L_aJLt£.j :<J^2ol a^_jjJ 4Jl t'n ->Jl 3^_1j3 o^-* -*l>-^' (*-& *^JLdU 

(^psl^ <ol |<ihi a ^j£ \u^a \j i "< *s (J^LdI f^bJuLc 4_J1 ua-j>Jl 5j—j_3 (jj_£j 

Cj^fLw ^ u ot^ttl 4-a-xLc.Vl ^1 t-<j~>* i^^S-Vi 4 J^IUI o^3 *Ui±>-^l 

^ ^jlxj L*£ LtJLc- Ll±> f jJJ! >^L^ o^t ^j-* '4j^iUI ^ 4_jLti=^>JI 
AJtUI J^L) 4J 4_3>L£.V w^o (jjo jujlj>JI p 3-JLJ 1 Ijla oj^ 1 <>>jt L^jj 

OxjL_^ CjI In 1 miU jjl OjJ^i '^dj ^* *-- J ^ skJjula \ $ t i i ^> ^ (Jj>-JU ^y-J-JI 

Cj 1 j M 1 i <t **> j->.\j\ (^^ (^l^JI 1 JLA CjJl_xj LaJlLc fi^y mi II ^ya-*-i 4-C^ ml 4 

Loo t4^j^tJLl (JjLi^u^JI f-l^jl <J£Li 4 rt i"< ^ 1 £&* (JK Mtl M^jjuc (JLojjI ^ jl^j 

(<Jtiil J^Lj Lcjjj CjLj^>o^JI ^jri ^j i4_^lj.j>Jl^ t j mi j t \ /»J-^ J^l <-ii!^ ^^3 

(^j_iji ^.^^y-do m£Lj LAj j t ii rt" ^Jub 1 < "i in ^ T ^^^ ^jS-flJ^f 4_ji ^ <»j Lcj i«4j^-5» 
i4_ui^L>Jl ^1 4 j t j i U H 1 J"r^j MgJLstTu Lo Ijui 4^,-^j . 4-jjIj mi ttl 4^->l mil 




tj\ l-LlS L4L4H dJjJuV LlIjLoj . Cu-^jfl JL>. 4j? Cm^j t lJ£L& 4J <i"i "f a ^j^C- 
jLajJt 1JL& < ^ 1 j ml <ji ^jSUj 4j, t j *"< n 41 Mil m> ^_y^ 4— oji^Is ^yb Olj^j— ij 
(3 1 C>^-^f 4 I ml mtl < <j^p (^ jJLuaJI 4 nj^lJ olj._jJu (jl ( nj^ j| * JUJuSJl 

(j^[ «u <4jjl <^>"i^1 <__ ajL-^gj i 4 j m! dtjl^j <4_j1jLcj 4j inV m (j-"L^ <-£iLi-A» 





^N t»^tt$A$£ ** 



Ml 



^-4 i-u-J <jf (jy J» i-b (jl S uiij JU 4 3t J IL)^ 



Ijl& t_<j>. Lj-<3 ^^juj j-o^SJ ) (2>^^ '''<*$-*■** ^-^JL^^ 



< , i j ( n J <*l«l*a tdiLu-^Jl £jA JJL-C (JJ91 t^J-Q "i TfcJ 

(j;j-Jij ^ rn-w (_y^j (j-CJLtl ^j-a Vju ?n«i cL»5»Lj ^^^ 



c-V! ^ J£ ^3 J-l 



f* 



u > 



'iJ^J 



Lai *5jjJL*-4 ^ul £ya j-l^Jf Q^> '"'J* J * ft I '^J 



* A "l 1^—et \ ] A *tUtl t -\\ U I , ,.11 






^ * "■ ti j»j a 



f a , a 







(*' '" -^'J i 5^ j * *"» ^ 4_*iU3 ;3^-tIoLjLja l^jju ^-jjO^o j ^ISo (^4j *UL5^ 4->aj^l "ici 

4aV| ^>-*£. 3-51_j3 f-* <! ^-* j ''j **-*d> J " u 5^l_jj ojl-i <Laj^" a\ (JjlLs SjVj ^Jl o~i^J 

^y"< ?>- LftJJ Jl - -ii-Lj-JI ^Iajl_4 ^j VI ^jla^JUj . L^J CjLj_4-o_ijjJI i— i La JLjc-Tl >■ c JL \ 
i [jum j t *s V I CjL^-aVI ^^i^ cr^y J' a ^ JjI— «-uJJ JjLJ *,Ij*j>.I _ (^la^-flj 

^ht ct ^j? VI i i j j » ,,mi L£jl < n Jl aUV( ^Vjjt ciJjJLj-o ( j-« (*^jJI cr^- **-*^ 

(Jj_3 «Ixj^-j>. oJub ^jl Q^j>-I i^j^ . 4 j hi "w.j 4_^Lc| (j"^ l > JLj61 -*1>-^I -^^-i- 4 

LkjlSLULuul (jfl^ LaLc (j^ i.u 4 ~* {y* j^' JJL>^ ^^^ 4 ^JJ-* <£^3^ t^^' cr^ 

ij7 ±C 6 j C\S ^Jj'j-Lij (jLSj ij < ii 111 £f\ i m ^>o aJLc ^ji ^A (Jj_1jLj>. ^j (ij i ii Mj~£ 






f/«J>.^lin ./OJV^jJI j^d tJ^-L^JL) (Uj-arj fjMJ^ jjr A (JjLoi : (JT JLuJl ^1 ^^y^ujJj'foVl (JjLtiJI (+ ] 




4Jjjej {*L9j * ^LSJlJI h \ n" a 1 '^jl O*^ La-S tl j <r>lj ***< ml j t 4_i_<_u-L>J I 4_j^>.Ll1I 

^jLS La-£ iC iLi-il i^> %■ j I *_a^>-j iA_il^-l!l (j-**j-ij 1 1 j n t^Ja I *-_j^JL>. ^^^ l-a! <*mV*< < »l 

^£ LuL 4_jJjj>jI jJl Ct\\n . I^mU ^j_-a >-^' 4»a < nil tjo^u t j_-a ^(jr^u L&H* O^ ol^ 

(^ 4jJj-^oJI 4_£.jj J>-p W^'i tK J"*-*^ 4-C-5» CjLjjLc^L^I 4— lB\a i^t, 4_^qLcjJ1 
c2*jI£j3 U>^^ 4j)j ^ .4-j-cUr^Vl 4-iijajljLl! LaUmiIj tMgj^i^l » <n >U 

f I^jI 4_ujJ ^ AjiSVl J-jI^U! Jj *i-ulUI 4_u^3 <ya j m. r ^lill aj-aJI £jl>i 
4j^Lui 11111%. LtS L^i^oj 4-J^LtdU (j i.n-ifcj LuA > lt ^ 4."i -*■ i t n CulSj . SjJJlj 7*LajJI 

*» ^^- 

^AAo fLcj . Lk!^^! cp^i ^ mijTI <—iLijf ^i.i^l jJf)"m*i Lyb .^j^^l f-^^l 

. jJ I ^jJ I I juk l JjJL k (J i <i <l 1 ^j\jux^-l! » -- n^ t ^ a ( f\ 1 1, 

JU^J J ^O 2(1 J « ^ Jl t n p 1 ti^g ■ * J "W (J-^> 4J 1 m-V hi _ UV J%. L2u£lJ ^ J V ",J 1 

^jjua, l^J ?r j < ^ j ((jy^j)) 4_<iJ£ <jpi ^j^jJLw rfJLc ^^ Lai . J^ {jj* 4_iLl J^tJ 
(j^-^uv-JJ ^JjLS ^jfc Li a^aj pJbj— lS\ y (J^_jJL>- p Lul (J^l (jLj . 4jx.L^> ^-jlS I 

^jj-ijj^—u (j^J *^L^JJI Mi (jy jl 1^ ^] ^ (^JISLjjIj ^Slj *i Mil ^jLj-La j-Aj 

^^ «« ****** 

^1 J 1 11 ill (j\. t a „>u J^Jtfl i^^oLLlJLl LJLll jLualLfll 3^-^ ^j-xa LojL>-j L^L^a 
^j-S 4 in *^LlU 4JjjJl (j-Ll 4-a , \ n"< a LoLLaj^j ^j-fl-u (jlj .4_*Vl LftJjj * J mill 

VI ^ « i f J (^JJI (j-^3 i JLJla_H-J ^jl ^y-W > JJ (^JlI! ^yA ^jl tliiJ \ Q " Q 1^ 4JjjJJ 

(Jj i 1 i it j mi <* 1 a If oJlJ o-a J La ^ < ii *<U (^ < n^v-i p ir {j£^ ra-1 I JlS_A . jj* ^j 

. 4 >,alr cHJjt^w. 4 1 1 nl i < u 3 Jlj-oc /jIS 




J\ j ^11 ^^ Ity.:*." Mil jus Jj-uJJI jj* mi Vi ^oJ_c tjL^ ^ V • aLc J>Lstj 

^1 t jj_i-oj-_U <■ m^ ^ * V /*L-£> (jr^J .j mi ill (J\.t ii ^ <Jj-^>* JJ«^ oLcLfl *i -vl 
4 rt jt*>1l CjM j n r ^^o <J_j_3e-jJLI I J£ o!>L»_j_ji olj j m <jVI »<i mi I tjj-HLv 

c_jj->. -ijJ->i-J 4* j i nil <Lj_3t_juaJI 4JL>JI Loj i«) J < ii ill i/Li n -to ^^X-Ijj Uvl^j 
Jij^>. 4jjLj1 l-^ 1 J'.* rt J J-i "*'11 jr^ mi -^o J^>- JjU>Jl £y» OjLM ■ * * A i^j^_jJl 

?tJLjj i^y^jjj jill ^jloJI ^^c j\j tf> Ci mi ^jl u-lAjuoj j l^ i 11 (jjC 4 mi**< ji tiljj^Ja 

^_il ua_j sVI jj Will x_« AA: cuxj ^jj^j aJL-S-JII (J^jI 4—3* TtJj^l I^LJfc £>£. 

(jl (jr^*J 4ju)t^l intl 4rt nilrttl ^1 J^-^ *— il Jujol j^a £iJ^>- Lo £)\£j *Lr^ <M^VI j 
U? I^ j_£t i^jJJ 4j^£]| LiJLui <_^9 j-aj jl ^1 Lull! <_y9 Cxiuoj Ll>^j_uJI 

^1 (Jj) 'Tr.TJ (J-Lia-^VI ^^1 j" inL «J_i_olll ^ i. ii ,*»o » ^» j y ui\ ^jss^a ^£. j^j^jJjJI 
(^^-iId^-^oj iJj-^tSJI (jr JLaJL^a tiUli ^J.^ '"'jj *«(Jj-5-jlJI t^fll » tr>» LtuLtoI ^ *<tj 

Cjjj) w'^lj (jl— £ * (J-mi ,i 1 1 ^jrj < n ***i *JUl tijLstjV ^-JjLk gLJj i ( ii JL-lj_i (J-^.* A 
«_uj Vj) t mi <t <jl^3 i*djLA 4^3 Lis 4j^Lq JL^j l-^J Mi"<tj ajLud Ju>. ^Jl ll^'^Ljfc^o 
J^lj • -^^ j" imVLj ^Jmi r tl tJrA i ii "»Q tjr^- tlt>JI j-A j-J^I -^^1 j" < nVLl J mi 'ill frj^-u 

S^LUI jLa (oU-t-uo. J!vL^ j-a ^ «Ut c_»jljJJI 4 t j jU ^ <j] 4_JjlUI 




4— olit-ILa 4-IjLc ^-^ -^Ai-^ fSj^* ^oJ* ?*-^^ t_>Li£ ^3 aJUC.1 < <n L_« <_t-^J 
ljufc ^j^i 5jL-cLmfl ij iiijjl^lj ^ Irt til cJuL-uaJI (jL» Jj-all fUiJU i^j-3 ^^^j^c 
JJ-^J-rH Jj-^di -lUsc-UI (>o AAlj jJa^ <y9 ^^^oVl (3>-«-ll oW ^>^' 

4J^I i nil (jT (JL>-^ ** fc*t It (j^JL>. ^j^O ^ C\ lii 4 J j ft L-aJ (j fl i n Tl ^j-fl 

^j <it"nl ?=_j_jj 4 j <i Kij (ji-*'^ (Jji-aJLj OLjV^ i"mi ^jJ (j*-^ ^ ^ ^ t*^" cJj? ^ .' ^ 

cjLVjJI dJL-^-j (j:j^t cjLjV^ »-*-uj i"<rt >Jj . 1 j! k (j^-^^-J^ ^> j.tJ (jjl 1 'wVI 

AjVoJI Cj-jL^ IjJ i/c4l>Lxja (^ ^joJa-dJ 1 0*?^ .aIj^li 4. "1 < n t LaJulj <"< Mill 



(— 1 n 1 



^•J J*^ L-AjSLrj .T 4^4J^->Jt AjJ «^4 ^g^l rn"n 4_Jl-3-aJ1 4-J^i j f (i 11 £jL£j) c_)L>oV! 

dJufc (^^ iN-H *»_"<> (jl . . . »1 > > Tl 4 ^ ^^ 4Jl » Qj) " lf ^JL? *^" * 3 4 g <nl ^^SLj^oI 
a^J ^^nJ ... jl^ia 2 1 ^Vj-A J!UiS . J^l 3>1>- j! iAjJ^iJI 4j^>J1 ^ CjVUkJI 




juaJI 



tpj a t "Jl <j^2il^_3 jyi j—JfSJl (jia^jj LtLttl 4-<iSL>uU <_*JL£ j~<a^l Jjl ^ 
4_*_jLulJI ^3 SLj_3 (jrAj 4C ^>J lijL^ p^ *" (j I LjjLj_>-j^_j-3 3jV^J (^-AJ 4jL) ((J^ 

(jrfT*- *^ <;Ijj>.I Juuj .^LtjLiJa L^HjuIj LcjJ L^-xil *-« (j "j **i c-uLS ^<.j->- *g^j ""„'l 

M •* ** * 

VLoIol ( ^ t >• o jj| SjjjS' t^J- 4 -" (Jl?-* 3 Q.1jL>.j (A-loju 4jlpr I i^ijl u£j tljjj^-l Jufl 

( ISLj^_«( (jj-^ I jlSLaj t^jjj mi ttl ^jjJaJI oi-j u,t.i t (i (jyj^- LjJLaj ^j^£ij_*JLl fftj rt * * 

^-ojl-ud t m r 11 ^ -i^-3 (-Jill ^ * * (jA^- **tM ^° '"^ ^ c ^^ *4j-ij^aJl 4j^>J1 J^ljl^o 

jLilL |aJLX.t 4_uLi]| 4JLUJI UJj->Jl er^ >.U^'^ Ij^ji j^mi^ 4-uL*J JM-k ^5 

4o£.l M^itl A^hnnj^jJl j^LJI 4>j JuL>.jJi jlLJI oj^ j ^ ^^dL?^ O^ ^1 
LjjjI^ Jdx3 j 1 i f ^"> /«J L^JI (jr l«_*j : J mi rt I ^ ' " ^"" ^ OJ-*^ l5' ^^ j'-* '^ r«J <jr^' 

«rCjlji,Mil<.)i.U ^ I *:LlU^/I ^IsLuiJJ pLt^VL f<ULAJU <— jLAaaJ « J^iJl 




V\ (09111909 jS 

J^jUI ^..in^r"! <jr}_jl>3 (^1 l*]La (j£j *lia idJJli ^ 3ju^_a LuULjjj (j£j *J 
c^LSj .4_jSLJ^jl£Ltl 4_uLoj^JI 4..11 1<U ^^1 i$£i 1 a/q <jL£ ^^Jl jM-JI ^ 

<jL Vp t mi a (jl£fl (j ~l-xj$j^uJ\ _>L>ijVI Lo5 »f>«Jl IjLA t>° C>y'>^ ^IjUt-oJ I JuIjj* 

(«J 4jLs tiJSLAj t Jj) nt H calt ila ^Ij-^VI {jja j~£] <jv$jLLli ^IjJaVI Jliajj j^Lj 

J mi 11 (J4 '" ^ (*i^ Cy 6 — ^ J 1 1 r V 1 jJL-i-ta-a^ <Jj - ^—jJiSLJI jj \r\ a OjLI L^jV 
(j£. (Jsl nTn (jl (j^o ^^J *u£> null (j>-^ (iH 1 L^ ^- LA^j' <Jj' ct^ ^ 4jLcJl1Ij 

,cl <iitJI jjjiJ SdJJii ^jjs J<>xiTl 4J ^JJI ^ ^(j^l^iJl 

4_jj| j\rt ij (jLS J mmI) (j^ mi ** i <A£. (j] ^3 miiti 1^1 ^Jb (jt (jVI si oUtl t_- ijcj 

Lo^o (J^-^l *^j ^jL^ (J^- mij xJ 4Jl w ^ t (<jtj^ i ntl cjl^<i U!l e-jL^t^Df jjlc ^j^o 

(jjlxL-AJ 1 oJU£. Ajfcjj^-C sL-udjLi (j<) } ^J^ *1 <tl til ^U* <a (jl^ icliJ^ (C^-J^J 

ijjjJl-J^ (jl (j^O (*tC-J-N (_^i£.j) <±-OJLj»Jl cl in ^.^1 aIc lj m i «l (JJ4JA J-^l (flJLc 

(jl ?c"< ("< ii j <J ljL>-i (jl ^?l t<;l m-w ^1 (^yJS cl tnr f.\ olr IjjI^ j^jfo^j (jj_t«j_ijj 
4JSJj t<jJ J iqH I jrijn ^- LljIj ^ mij °\ (jl^ .( CjLijIj^JI jjiluo 5jUV CjLuI m-w Vl 
flLo-t-ul La 4_jlr Jta_st_jLj-uj (jLS^ t^Ji iiili (j 1 ' " ^ ' 4— Lt-jq^>. (j_a_uj uju Liiajl (jLS 
4_oj_L>JLb : g. \ j 7\ n T I j I j\»1 1 diLa-jIaJl (ju «c_jL>ijVI Cj^?L>^ t, < mi 1 ^jjjJ SjLcl)) 
IjJL_S_HjI jj_ a (jia_ju (jl J—J t c 1 j \ c 2 1 (j^o j "1 ^1 Jl iiUl ^_jJl! ^Ij rt h\\ (jl 

(ji_jjj_>- (J-Il— ^ i )\\ * a| C (J_ J_5 4__jJuJ_jO (j-^3 I J— lt_£ l_S_J>.^ (J mi <TI (JA mi ~*\ 

JL_Jej1 c_jjvl ctf» I — o j-A 4_Lo (jj) S ( "ij 1 a (jL£j '.(jjjJLb .(j-o *c_i . r" j ^-JL-aSjfc 




^jjLj L-flLajJ Jjtiai a $ titn\ V I j) <if^ ij] (jj_julaIL*jiJ V (^jfJIjJLfiiVI (J' ^*^ 

^& Ji nl.tt ^T\ mJH.I (_p3»jL£. Jl-CftH LJj->. £)l ^j_a (CX^JI (jJLcj . J < ill II <j^ i fi "*t ) 

L4JLJ-1 Cjj^j ^U 4-^j ( 2L£ljJuiVI 4-Cj^Jt <j? VI t^^ttl u>^' CjI nn>ti 

uijiinTI ^i \j^h-* \^&y J'^ L P U' 1 'tj}*' oj)^J r "j *^J (^LSoJI jIjjJI <j-« j-iSUl 

4* to to %• 

ft w 

(^-JJ t Jfl <n1l <j-*J .Ji ii (II (j\.cn >iJ CjLjuI j i fit cLudjLftjo t > --A3l (j-C- cr^ 3 " J""^" "^ 
L-£J (^-il (J <<i/il <y\ iii jr"n 5^-judLIa fr'jl (jH° 4j ■ \ ^ mi"i i in La J„^o £)! tjjj^** -*-*" 

jlj^Vl JlJIjJ j-La ^-Jl 4-ULtJ| 4_^L>JI ^ »l j m,? f^lj-Jal ^ C,U <■<■"» JL.3 
tjLuujVI)) j_-i 4 j -wj < (i a ^jii CjI j in V miTI ^JL>.J JjJljj .(j^J-itit Jl frl J i T VI 
*\SaL C<-kj lyLuLJI L-jLit-tjVl A>0J LjljL-3 ^LIxjk Li_> LJU Ui u a mVt (jLuuVlj 

c^3 ^litnmVI LjlitiVI J^» LiLa ^U^ L£ Uj :4_>:L^VI ^ <>. 

.«4jJ3>L»*V|j 4^JI <j* *\Uc 
itiAJJu 4-4JLoll CjI jI^mm miVLj (^j-oLi* J-*-> ^^.k. 4jjj (^^i) j^£^ *£T *-* J^-*^' ^°' 

(jlslj^joVI A-ulj^-sJ <> J rnifLl (jjjj ^j-SLqj V I ^\,L4 i£jL>.J ^Jj^oJI A^dLqJL&l A-LOJ-4 

j? i((<Loj-Sj 4-_j-jLdj? CjI J 4_Ajj* ^-3 \)-*\ 1 ^-V "ar j ^-11 <La_-iJ-J1 jl *L^jj mi?j ^y-tll 
. ..j_ijua]|j jjJjJ—oJI (jrijt illj <j <i miIIj Jj iuJI jlj-iiVI ,j-« l_jIj—lu VI tillj)) i4Jj_i) 
j mi ill ^jI Mir £jj& 4XolS l^j) mi"w. q\ w-ubljJl ^j-« 7r j mitt jl i«(J>.j3 (jl Igjlf ^jmjSji o 

CiJL5t_u-u» iLujLqJb ,.t jt j) < rtj'nj aj *(((-jL>ijVI ^_3 p^",'J '^^ t>^ ??^^^ Mni nl,l 

. ^(t-iij ^j-^*j aJj) <«cjIjjl>J,I jlv! aI.iV'miL Jl2iJI Ijla J£ 

. J-tjJil (j< 1 <i rKi 4JLx^J QJ^ j (jo l-UJL) ^jL-S i^jJtl\ (jhc- Qj Uj mil 4_LaL_uJI 
fji njll Qa iuai <_)j— u_> JL3J .4 n J-aL-J 4-^e-uplJ 4jLv ^^3 1 irijl Ji^l j'i mi VI ^jL-i^ 







. SJjjJI 4j Aj-dJ J^JU ^-iLxi <LjjoJlS3 4 rt< nl*^ J mill 

c_j^-2j ^ j i. ii m (J MifH (j^- t - f| '- j ^ l^-^W^ lt^ Ajj?^ ' " \9' jL^o! (3^'Jl? *(Jjlj»-1I ^jjj 

(j n i ^ t4_L^jL*Jll ^j.4 4jjutija £jjJUt_4 Cj1^_*-o1 LfJLufe OjL£ 4J1 ^B c-uj ^J 
.l±Lt\ J <-^>ijJ J^-j-* C^l'J, 1 (j-AJ *i>^ mi "it I (jrt-o_£iU ^j-41 ^jlj^.3 j! Jj^fl LiJLiA 
( hAjpu 4JL^^J1 Ijj ii i ii"iS 1 JlS (J* nil! ^ i u^t jl <^i )!» (jl *— <U£ j^JJI t^j^jj **< < <i i"i1 



"■ d 



.J mill (j\ i.n>J ^yul^JS < rt t/"> ^^ lj->L£ (^^LjuLLaJ^aJl 

^L-^^j^jVI 2UjL>JLI «-,U , ^tj.mi ^L^^ WW ^Lc ^ : J^u-UI 

4-cS->JI jLjj JU(Jb (jj)^ j i nj (OjAj ^j J^ n \ a I^jlS Lo LjLc. *(j» *.*** '**' (lA-^J^ 
£y* £)£jJl r\.l\ (j I jLj"r Lj ^jiuJkJU Lc I JLJ> ^^^ ^SLj aJj t^lnt tl ( nlV"<H (jUuiJ 




^_ J-jUSJ 1^ J ~w| ^J< Hill ^, i.n .„T*0 f L^J2 7C_J t-ol Ujl r^g i(J-tL^jIiaJ (JL^-J t - u - i ^ 

t *1 ill ^jJ-ii ^^ L>* ^LlA (jLS llilj " p fl * A rtfl Vr*T cl»j^a_i ijl» jjfe (jijlfi til 
L-bj <i <^ tl <-;-»^J JL>-I aI_5 4jL^jJ1 ^-flj iJLJ^uiuJ jLt i^^f 4^ae-uaJI ^1 \ -w) 3^Lc| 

IN 

^jjj i4^a^SL>JI aj_oLj (Ji^jL^ f^.ni a JljJL>JI 4_iL^I jJl j^jj t LLp lLILq jJl m "kj 
^jjjjl ^lj-^^?l c-i^Luj iJij-oxJ! t_fl Ljljud j3 LS!j , \j j<i"i ^j (j^JlJiJl f$j mi a m^-J^ 

CJjj£3 5jj) ^j Mia 4_lcLu-c 5^xjuI (Jj-L-u Jijj^Juj O^ *f'J- jL * :D 3^W 4^-3 ^Lc ^Ll jc-*-ul 
Ojj^Ju^ Lj-uuj^ 4 a <mI JL>- ^jjjjl^ jJjLiiJlJ ^jl^lfl i (l>dJD'- i ?J^ LU '* L^jj^aI m a 
Lului>. Lol t Jiju^Ju^ Lulu^>. 4 g Mil rf^^'f a (JS ((j^Jj-a j J & iJ ~* (3 J ^ ^3 j^<^> S-*^ 




*(<J '"' " L^ ' " "* Hj ^tt-Q-T-J 1 < rH*J tijjj C-ijSj 

(jl ^ j-Jj U &* l->JL>u Jj9? 4jtj>M t>yl>^ 0' ^'^ t ((<j-."uUH (j-A LajIjJsI 

jujusj.3 (J I ^£. < il Ufa Lj t I $JLA 1 J A-^0 ^1 ^^^Js 4-JJ — Sj * (^ t <jl £j — oU ?r J "m 

<JL>.jJ J n^" <^*-M CjIj, <i <itl (y*$ (S^— aJLj (j-tsLisJI 4_ IL_ij ^ya (J rtlr» JL_i*V 
Jujoj jj_£A->Jt ->l^£? (j-A jjjLSj ^i^- cub (J; <^"i ILj A^-L>-ij z\ J I 4-L3j~*fuJI 
4J I JL_*J I ^_A J j j_>- JU^ x_3 1 J (]^J r^J . « 1 j>\7i c i rtj *- <^> » Lo ' '^* -»- '**" ^j L) 
(2>j0 OJ— JI^-AJl 4_JJ *\iW)\ jL-^3 :4jJ^-iLJl 4j^_>JI 5-A i-CjJj t^J-C.1 q."-^VI 

^j^)) (jl j>-^ c^-^' tiJJj >a -i3^-^>- jlj^ (jl^ ^yia ULj* cJi^^ (^JJI jlLJI ^jL^ 
^l 4-i^ (j-oJj ^T'j*^ 5 ^l?-*^ (j^*.*'" -535^>--J^3 dil <jKi Ijla (jlSj («JLfllDi t-jL^oV 

S^SLfl <GI ^.j*.*j Jua U. SjLJuJ t_£l» (j^-iLall p ^ <"i <* ^j-^ /o_<-uL>. ^-^t- 1 (jr^ - lm! 

tp-j^ u,iU (_p3jL*J liUj «-« J^5_>-JLj^ J-*=>5 *e_ iL>oyi «J_4-ij r-ljjJI /o-kaJj ^jyjJI 



. u>»Lfl ^ f-jL^il 




^yjLGjll 9 I Jul 7r \ts>\ JL-ois <J-Ju3 4JI ^jla JL3 -^J^*-*-^ UJ-^f O' Jo'^U (j-* 
(J^uojI f j^_i!u_jO 4J| ^yjfi pJL_L^JI IJLA (ji roJj *4i£ (J-tuJJI (j^(.u -»o 9-jj. miU ^ya 

u>^JI o^ oLLiiiLiJI J5lj? Js ■>! M.<n *Lui ^ 2ULUJI ojIj L*jl^ 

aLSjI < ** 1 1 i f> J J .(J mill ^ i » JKJ ^Lcjj »1 j 7M Jo^JcLa J_5fcJ (ji^. i * J f \ i <^J "■ «tl 

^jJI 03^JI ^Jb ljufc o^J • JSIjVI JjuiUI (jrt-ui^»o jL-^1 4j LjJj (jjjl <L*ui 

.l^jI^Uj UiUfcJ^ us*^n ^u^^jL^yi^ mr.ii 

rjlo LoJU£. 4jI VI .(JjijJI L-SLi-aDj ^jrUfcj-LiJLlj A $\\\\ :Lik (jjj^LUl ^j-xa 
Qti\y...<n (^Jl ^jUlj-jJ] »l iri f I JU>-1 4j aJL-oj Jinill ^ mi -> "< t ^j^jL^ pj^> '"' * 
t L^-aLvjI j iii ill (^ ' " ^" " ^ daJLjuaJI <L_cLq_^ <—>j j r j i4_ik. (3^jj («J ^j-^ *^ 

L^jI VI t4 jUIj^j^-ij L^Jj /^? CjjL^ tiJj^ 3JL>J ^! ^j-a A£.jJl ^ri^- 

^^ <LAljJu I jj h < j (ji (jS 4-a£,jJLj tj\£.^3Jua ^yit-a ^L» I^J^SLi aJ» L^jI irir I 
4^>.j ^^Ic <L*H1 <"<rt>ij loSL^j ,«4om.UJ1 j-JlL$ 4i^lHJLl 4J/VI cdli ^1 



i^ I 



jLlai 




c4 omiL>. j-x£- tiJJli j^yl^. ita^M (jl p£-jJ * jJlj-xll 4-ju^oj 1 jlnr 2LLaj*JLo 4lb 

^L<a-t I ^j^o » : 4 1 tit I julu < rt mi *Cj Lo 4 j ^ ^ V ^ a Lc ^^^ j <"n Ljj>.jJj_j_jJ I £>£. 

LL(ia_ii] /qj-j-5j (JSLjj (^j^ _>^-* JU9^ i L^aLq-i 4— t-taJLi*. 4jL_Ci cfJji^j ^j^_2j 
iJjwLc *lj^] jL%3u 4-a-jJLLxfl «-j0 «*I^j^JI» pL*j>-l L^j j-3l 4_j_£.LlLxjudI 4_<ajl 

^juk c-cj-cJI ^j-^J f*Jj *U^^ cH-^ J>^' c»J! fj) '"^ ^^ ' JL ^' ?>^ ("^ ^-^ 

4_jlujJLjOJ J j a CjJj-j>^-ja (Jj— a ^j-uul Ldb^ <"i'<j (jLS (jt^-j! t4j^ mi y] 4 » j j in IT 
{j* t (i ^f J JUud A^_5tJ ^ nrtj (j 2! ^JLojlII c_>^-j>- ijLjJ » (j n<i *m aic ^_^ (j^-\j|^ ' "'I 

cJL^ U^ iSLioLiJl 4 rt iUtl ju^ ^niUTI cjj^JI {y* J<m<< ^Tj ^JJI i( J^HI 

* CjL^j>JI j^" (jJS LtJa-j I L^^-uG I4J 4jS^ijjlSJI 4,kijKJI 4-LbjLjL^i 

(j-A^jjLaj c<j v >-4-uj ij] ) WA aLc ^yja VJ iijirtj aJ 4Jt t4 m. frjJI ^ojj lx_4j 

cijj^j 4^>J (JLcjL£j .(^j-iiajJl JlLc ^jl i ">- VI ao-S-jloJI 4_ujlj (jL^ 1 r LjjULI 
^jJI tpj jit "It ^jLill (jjJL^ t-JUlaj I (ft \ t -fc- (_yjJl 4^>-jJl11 ^J 4-*£L>JI \ ^tnnn 
l*M^u\ 4_^ (j^UJI IjUb (3 1 (j^?l j^dI^JI ^a u^J . ^ Wi ^Lb cr^ ^"*Jrtn fju 
(jl (jr^- * -iL^LajtbVI ^J^ 1 "1 Ij-J-C- l^i* **'J 4Jlj ;4 j i^V miTI 4j^-3til J^JL*j V 




>1j ^_<-uL_>. T-\ ",f*| Mil (_y]j (J-J-ujJl (^ HI ^TT "it ^-J>.jJLl TCJjLlJ' I JLA ^ MjJl 

jj* ii fJl (j^ ( (i "scTi^ j ...^11 La_ijj i^Jjul j-A (j-^J Jm ill £j\ i u-"^ t ^^yJS Lkx>Jl 4_>^aJ3 
(Jj_3 *_-ol^>Jj 4_3rl m a « in") (jyl-Jl /*-alj^-jJI t M I" (j-4 ^-3*1 «_«Ljj-j n£l <Jj-^a 4 1 i a 
(jl ^^^ til hi ^jjfl Laj . <Lxolc 4^gjj*»* CjjjuJj 4-jjLajujJ 4-c_j^j>. dJLAa. . -ij-dJI JjijJL>- 
l_)M^-J' ^jy^ ?r 7" *'J Lul i a (jl i <uVI (^yfl ((Tca&ij i (j)> jj\£ j^Jt u iJI ^ « m ^ " t J^LjILlij VI 
^j^a j j C\ lb 4j1_l^V1 4-.L.I nJ (^slJlS* (jl^LaVI (^^ (Jjft J ' "J . (jL-xJVI 4 j miLqj 
<>a La 4j? VI .^Lit^VI .>>! wm.VIj pKnitl 4j*,m <jrU-xu>oj 4_lLL*JI ^Ij-aVl 
jjja 4_1jLa 4 flK'nj tljU>- JuJ i"u *lLjJ VI 4_L*Ja ^£-aJ V IjlA <jt ^ I injl ^JLi 

: ->J>^^ LsM W^* 5 >* ^ OJ^J^h 1 Jj^ J^> ^J • J-*illj ^ItJIj Zj4m21\ 
jjL_5e_jJ t_) l^a— juaJJ cJuj—aj cdLLA (j-u-uj t ul^ m (jj^-^ 1 j f i <i " *Q 03~ *-* oi" 
* < Ji ii itl (j-A i ar>o ^j3 JL&LL (ji^ ^ '^J*,, 1 " 4JjJLll £_L& ^^IlSjj (j| ^ i t MJ .«<-LuJ 
(j_a C;r Lo-Jl r^LtJI £>C^ i^l^JU diU-L3- £>^ I ' ft *»» "*» ^^ IjJiu LaJUC Lul VJ 

(^J LuLa tioVaJI J_j-^ La ^jJillj ^nj V mi"11 (2>£-j '^h^j-^I L}L>J1 JMJ*. 

C< tn.^b LaSj . JUlj C«.c-j aJ jj< ii ill (j^-^>i-J (jL> L"'jlj^ <jr^ O it3feJ (j' * j <-^-ILc1j 

" to* 

4jj, mm! I 4_JLj_ilaJl ^jLj (jjlIL>. 5, \ jrt r ^jl^ i^Aj^ujj^ajjj-i ^^ (J'^flU <jr^ J-^VI 
djJLl £JlA ^-iiri jjj (j^Aj tjl mm >V1 ^J Jj-JU CjJU>-I ^^IjJ J m if LAj-Il^l (^yia L^J 
jjtj (^jric (j^' t - JtJ - 3t dL^ « 4 o < hL>. £>^J ^ci (jlj - JjuaM 4-ti_i^jjaJ 4JjLj 4j^3t i^a 
. La-^JLolal Cj\ 'ny ^jljJIjJl jLlitj q\ <jyjlj>Jl j>^' CjIjLjJl^I 7c-ijJ ^jl JljI^^o 

(jLj i4 r «n ii ^ mi ill (j in *»■ a QjS J ' i» -J^>-lj (_H^ t« < Jr ii ill (j^ 1 ' " ,?fc -" ( ' 1 ' ^ j i nilu (J-a-*J 
(>tj ^ill 4^L>^»V1 4j1j1>£> Jtitjl ^ 43. Ill I 4-ulj^il ^IjLl^Vl t> >A.irt"iiMj 

« 4ja- jpc j s> L4JI ((jrA ^jlaj ^j) 
^^ CjI j n mi" mil ^^ a^j Ji JlljLSU ^J mi ill (Jj ( n .>iJ (jl tjlj \ II IjL^J Ju>oj 
(^9 Ji.J ^1 4Jb*Vl ^a-A J111 JUk (jJJ Ijl ru nl dLU*-Lb ji^tj <<^ ^JLjJI 

t5jj m^ dLx>- QJ) in jt j 1 11 lj->^ CjVL>JI ^tru a ^^ rft^jJ-S * Ij jjj jJ (<ubj *UJ^ 

a^jL^ i Ij^J >J C* 1 -^ *(^6>lj-^ ^ f J.'^ Cr^ di - jL -^ 3 - J^-ir -^ Lr^l ^^J* '" I (3 '^ I j 
4 1 loiILj 4jI (_yic .(C^jLIjIIj a^jLjI ^j^ L^Vj-i , - :5t - 4 OJ-*5^ d»VL>JI ^Ini a ^^^JS 
. 4 !*< n t *>jj^-uaJl_j MjLa->» ^J->Vj (*J-C- OJ^ U"^ t Cr c 'J ^~VJ J^l n"< ml ^Lj dr^>»J 




^ 4-^c.jiJ jJl^I LL^L-^i ^SU Mb^ 1 ^jL*Jll cr 1 ^ 3 »i3.i"' ttl lJOLJJI 

< , ) > nM 4_L>*VI (j-1-1 ^.-LTt-" 1 1 JLq-IoJ {j£. ijU>- ^JLJJLJ tjj-^- 1 ^ ^DJ *L->* 3 ^-^^ 

(jjS ^xjjj J^a2l JjLoJI JjJ jl i"V 2 JujLi <J^ t" mi I e.$-uj (JjloJLj <j 2) tLjJUtJj 
.eliLuJI ^^Isl^wlj JjLu-LkaJl jlj"<^l t_9JL$j iC il JlSLj 4_jJugJI OjLaJl 4_ju!u 

7-1 Mill /*-3 ^-fl 4ial mi n *JiiJ 4_t-ja^£L>J 1 J MiiTI CjI m, i >o U-ua_3j Jjfc L^LP 

Ji {j-a dsj. t 10 Clxj JjjjJljJl «-5j JlJ9^ \^1 >J1 p-llxflJl ^5 J 1 (i ) T I (j^ ' " *+ "' J 

Cjl^j-Ju ^j-^J t^Luo^l ^jjfl Jo j t 1^ t^bjLj" ^1 Jj-uJ (j-U-u^KJ CjIj1jj9 ^LstJZ f I^J2I 

C ttia jJ 4— ajSj>JI (jl 2 1 -(jyJlj^ c^.A W— **■ lA*"^ 6 " 1 iL^^ (^ .1 ^ ***' 4 j 1 f . tlj-^-Lj 
^^ liJJJLi t-ajl -y"i t a L^Jls t4j^l t"i J cLoiJ JL^ 4Jl <j^L-ul (ji^- (j^ilj^Jl j>aJl *^J-^! 
^yj^jQ jj_C. j>i-il 2LajSL>Jl C< \iy ^J^ : ^cJLjtJI 1 jufc ^ SLjLjlII ^l-jX: ^ J^J (j! 
(^^Uj IjIj-^ 0^3 iJ-*J-& J^ I'' 1 6'^ • Lj;^! ^Lljo jjj J^Uj ^ila dUi ^ ol£J 

^ a^jI— u/ * s \ mi ^/j Ijufc tjj-S < L^JjLdJ ^1 l_A^—iILj ^j^jLlII JjLj^j tjr^^ ^-tHU^^ 

LjJj ...A-Aj.-ii: ^j-a JjuaJal L^j^jS^jij a^j] ^j f) i l^i j (jJJJl tiijjjl ^Jul (3^-J o-^ JJ^ 5 ^^ 

^>JLt_ mlHI ^ j "' a L^JI cl f>l til jj^A 4i^ llILla J3-^ (^ ^1 tl)^ (*^->^^ Cr^- 

o^l o^j^? ^ULJI (U^u* 0' ^! ^ r) ol^-Jli 31>^SU enby ^Lk^»^W 

.CjLcL^-j>JI 4-jtlua^o (^yk. 4J5J5VI L4J j^£o (j! ^t-tJu ^Ij^aVl 4-.-*\ t ^ a J? 
4jjJjjJ J < (i itt (j^ mi 'kj jl <nit tjl-S La^ ^yjlj^JI jj-<ilt £r^-J ?u<-uLcu jji-S ijJLlAj 
jlj^l cllaci Jj_^ j^Jj ^1 j^J! jjJi]\ (jl ^LiJI ^ j_aj J-&J - ^ufcJ^*->: ^L! 
jjJb (jLSJs (J-tdUjUt ^/Ujajo LjoI . 4_uaL>- ^-jjutA ^jLJuJ 4-u3L>' <— iIjLlLxI (^-^sL^ 

Jj>-1 (j-A C>"^^ 4_J^jJl (Jj>-I (j-4 (J^jJl^JJj ^j-yLlll JjL^J jlj-flJI I JLA AJJlG tj^^^ 




LLtiC 4-^xu La (j^ J » 7<.T Li£-l_3JLi1 (^ *^£3J Jrt t ) La I ^- j!iS J-ul>ij I Juki J f*jj '"^'' 
i -il^-flLS (j-S&J T ((^jjfcj)) (jj^- 1 {j** * b.Vjh>J*Jl 4j1j^oJI rtJLn (^ <Lj ^r<i ml (jl «(jjfcj» 

JajoJL (jLiujjLaj Lq.^ iftj-tjiill (j^ mi ^o» (^A (jCjJL>. (j\£ua <j-t_> (jjLaJ LuJ> 
^yB L*JLub (jl J *»o i ) Vaj-oj^-a^j-£ £yG J-ua-flJI ^ j^a 2 1 C< mi^U L*^ . LjJL>- 
iIjjIm^I i£j-*l ^j^J\ 4-uljjil (jistj^l t>o ^jL^D 4i»J 3jl*JUI CjLVjJI 
}L£ ojSLj La.Wf LlL>.V rljj-II Jl-us 3jj) miU ^U«"tj *(j*j1 jJLl JLdlsl aJ ^^lc 
4-uil j hi dJufej . 4_cu_dJ (jis^JLl <, m ,lhj (j-L*_ja LT^ (Jh* ^ V i M<T ^L«Lj>. (j-iiij-toJI 
In mi Vi 4-ud (jl ^JX. ,1 Sin LiUj (jl (>° (*^jJI (j^J *J-«^L) iS^j\ jl J " ^ I 

. (U ^jAL jL^-I tf f Q o Jin V 4i1 VI iJ^aJLU 

<U^-* t a £aj ^ J^!>^ oVU* cdLufc <jV ^ A :'^ L^d\j^£.\ \j-*>*\ ^LaLJl 4-^-iMl 
t^-xJuVl CjLIflVlj t 2LajJUaII 4jjj^I SjLcLaJl _slj.aU ijru JJ-^ j^t. (^-l-i <l»JL>o 

<L3t-t-o 4jLx.jJ jijjLa LdLubij . <<L^L__<a_iJl.t 3^ j a a 1 1 (^JaLUIj ^ ^ j t^ (j^k^^J 

(j^O 4jLLI ^j£ (jht tuJ (jjO L-Jj^-Sj L« I JUb ^jlc (J^'jdi .JLaId j/l J->-\ L y&\ ^ "w[ 

(^^v? mJJJI jU (Jjj £a^i U^J >(jr\ jM^T I (>J 4jUI Ja (J^AJjIj 4-AJjt frljl 
: (j j-4-uj-oj JjLi (j^° L^ kJ — /UD **-^ J>^ (jr& i^LLia-tduVI I JLA ^^ ^ n <^M u-uL^Ji 
^^Ic (^^u-lIj ». o *i ->iX \ j-±>* (jr^£- J>-*^^ J-^>-Hi '^L^J 4^aJu\i«Lja 4_tlijuaJI 4^Lii]|w 

"o°) *ti * 

JlL^JS aLjlJI I JLA {jM<m (J* t (t **• "A 4-J-JtJjLjJl L->^L-T!r t aJ i jjjO ^ J.. t\ 1 1 aJl_oj 

j-i^l ^LLa 4_i^ (jl VJ *5jHj < .< ^tg, ^j^a iCjLuljjJI 4-LoLkj t^JUJI lLIjj j-LaLiJL 

, S^^xto _jjC (JjO Cj LojS jfcJ I lLIj^-I (j I j-La^J i^JJj 




W j»^*^£ ^* 



to 

£>£. -ijJ jL^Vl CjJL^I iJJ-$£i SjUu 4oaJV1 AjL^J 

j>ISJI yLoll jujl^ ^^1 jlL* tJ jUv jiUl 



ijj\ miM! 4_uljJl 3j-j mil £)jo (jj^jiuiJI^ ^LaJI 
(^) Cj (1) A uij,* ^ li^A. iV ^J^N 

. (i) T 3 fc) Gj 

aj— (_u^_aj^£j 4Jj^laJI pljjJt <_fi^_L> t-Jj-^ £-£j 

t Ijj) mi<| j *■*« OujI dry>J I I -* 6^i • HFW j-oa 

. L_f3j-3» "l * * * £jji J~5&\ 4_J^1d (^-QJ ^j-C L*_A j*_ J_JLJ 



i=r> 



_ub 



t3> 



.4 4 



j j C. 4_Jl >J1 aJLJk ^ 

.4_u^ mi C JjljLjJ 4 ^_. Vt 




Jj-S 4 nV\ ?U ^^^ TcJll 5j mi^I £yi 'k> ^4 j^JLlo *J-^ <jr^ VI < *-^ c - J 1 j «jV JLxd_*-l!l 

*• ' ** 

.5jj>. Sjljl LLjJlI Q^jV (j-fljfc) .>^ L>^_9 '^J^**^ SjtjVI j mi i \ 1 
jl YY *j^LMjja£j£ c?^ (j^O ^^ '^"J^ ^-^ 'tJ^P* O^ 56 -* <LijL-uJI 3jJLiII 

^j^o ^i—ua-a ( jjj mi r j (j^' 4j*-1£ ^-aj c< i ii mi "wl (_jju£2j *j^' f*J— '-"J-^JL^ l£' 

* 1 *m r.o f^IL>.l ^jLi *lj^VI <ajL*u» » jWmhI JLcl plj *Cr^'jD J*^ t-o^ (jr^^ 

'' ^j ^ -" *_a|j 1 ^ j ^ < ^ iLt." (jp-ll « Lj VI)) j-A Ja S « Ljl» <jj__£! £^o l)-^3 

.^Llo* L*_« ^y T A^j v ^^-u <^l£ VI LjT Li S 4_iJL_p>. Sj^ lJj£\ o? ^jj>^ 

** *» ** 

*u 

(j^J^^JJ (^-"-*b '-^ (J^ Cr^ Q'"* ^*H ijr )L ^^ JuD ' u '*"'■** r 'J t^K mi cIaAjudj Ju3 (jy^ 

** ** ** •* ** 

f, | ^* ****** 44 * ****** j * * ** , 

** ****** 

(J-uuIuj jj <tn* \Wt ^ itiJJli (jJ Jjcflj (^^Jt (j^A cr^ ' J> O^ 4 1 *<j mi j^JGi LaJllc^ 

*• •* ** 

jj>. ^j^Lj Lrtjualj LcLilajl 1 <^j! ^ m U r I J^ (jy^J «4-u3^jJI CjLjl>.IjJLj aLloJI 

****** ** ** 

(jOjV VI <-.j Mil V Ijj oVI ^J-JLJ-iV LkJ^lfj ^jjji J t ii ^1 >^f O^ cr^- LflLu 

** ** 

ij^w J^L-C LiLs .4_LaL£ 4_JLp- 5j n '^ flj"i-^l ^ylc L<sL*j jjl^ jl tdiJi JljjI 

.3jo^ SjIjL j^*a 

•* ** ** 

JjLu 4j^>JI o^ ijVju-i^V! IjLA uui^j .4_ujJlJ|j 2Lfl| rtMlj *-a^j>JII (J^o Cd! 
4jl Juu ^-" *"" ^J-^j 0^° f"^ ' ^"^ *'» ^ L^-^'^ > « J (*J L^~^ 1 1" » j t ]r> (j-A ^Ij^VI tiiij 
(3^ jb-i o' * jtn"mi) ^ it (^ t^ju tU ^o 1 ^. V ir La lj-uif CjJj^oI J^ LljLJLo* OJ^ 

*4j^>JI 5jJkj ( 4jjjIa-tdU V I Sj-AjJl lLujj « j 1 mi <a ^ 4_uljjJI Lluo"^ 
^jJ^a— 5j (^/u_qJL*JI L_il "i\ II (j^o (2r\-«-* f"J-> lAJ ' * jlfli i L3d>^ L>*3^ iciJllA (Jli 

VJ 4_ub^' <L-J <i " "*iJ I IjJLjJj ^J pj-"^" c-jj **i\ II *iVjjfc ^jl VI .4j^>J1j ^j^jLqJj 




Isj) tin I 4 j <^.?l^ _ 4 j -»^aJ j j 1 1 1 4 i,.<Cl->JI (j^o ^^_i.! VlS <"il L^jLSLa IjujjjI <jl J..*j 
<£t\s ^jrJJl (^J ^i *-t*J> "'^ fl ^2-» (*^J CjI j (jyjj 4j*.j J^3 . Ljl» ^Iru^U 1 «"*im <jLJlLd 

JL 4 ."< La ji^Llii J-udI^j . Lulj^ fi" -* m 4j£ L£$L- (j| ^ (<ill ^J Lifj) 
Ijla ^jlj iJLolDl Ajbj p j ■ "^ *' p-A IjU"imiI jls La^c-c £j^j^j (JLALsVI Qj I *" ' "j 

4_jjg 4_I^Jlj La ^jl J^LUl 1 jufc JLxJ jJeaitj aJ 4JI 3AJJ3 < LjL>-V a^jJj-o ( ^ < j ( n j-A 
jlj^ jf SjLud 4_j_4_uLb 4Jljl (fiGia ^(^^Jm (jjl Jjh >-^' *^^3 i^jJujI La JjLcj 4-wul>. 
Jl nUVl ^U^im a Jl nUf (j? *->jll o^ OW r^^*^ i^J »4j1 n<H <U3 La I^jLc 

*Luij^JI CjIj,^ <i<<i"tJT <LojLus 4_IjLj t_-JLiaj ^J3 :4_>.^j^a j-jjLuq liUju Jj .' J ^' 

. 4_lcLul>* VI Oi^-u-aiijJi 4_l^^uJ (J 1 ii" j l ^ \\> ^LJjji < nil 
aIL>J SJ-lI^. CjLaoa^ j qS OjLLlj>JI t^-i L*J3 Ij^j-laj J^jo ^ ^jl 4-LaJlJm {ja 

^jj*} &> J_*Li tiJLiAj .<-JI^ .jlK S^^JI Sjlj^Ll ^1^ ^LS-tJIj ^Ju-AtLg 

4-atjIllll ^J J-t-o^llI ££*.4J>2 ,a1*jJI ^^^ 4-jlCjJI ^j-A jL< 11 a ^jjl 1 ^ 1 "w Luo < *^>-^ 
J mill (J\.t t\ ** "1 1 (j-oL*^Jl S^jJ ^^yJS «p-L*-tu* J 1 J ^- pJL^:)) ^1 1 11S A (^jjul <-<"<S 

Aj^^ SjJoj^ ^ LllAj LLLc 4j1o>JI ^ j;>1aj^ t( jj>A*Jl o>^' ^Lni>^ cr^ 

Allaj ^^ 4JlSLa 4-xjCjj f^J->- ^j^ $}$ J^ Jin "n^ .4jJj-(ii! ^J->-J ^ <- (-J "*■ 3Jl^>-j-xi 

i^LcjL t jj^ J£ jl^Lj _ (^J^Vl oL>.jjJI ^^b* 4 oiiTI jlj^l ^ *\ jl^jI _ ^^LU 

(Tt'Trj *nij *».<Clj>JLI 4J I J *^j"j (jr-^^ r*^ **?•"' '"^1 **^J^ fl"< 4*( mi Vlj 4l of cljl ^^ 
Ji^>»^j| ^1 (jyjLi \jjj-Ai Lj^L^IsV Lallaj (jJ-OJ I 4 tun) ((fLst-Jl* ^'^>- pJLc» ^jLi£, 

. Jloj I Jli uua (J^Lqju ajJoua (<i^J ^L^J-* ^ ^*J ' " lt 1 ^ 




M if* 

CjLkjjlJI -iljJatj 4_oJaJI jljJaLa t J t n<tl Qr; t « Vi ^ ^^^ 4_l3 JL3*jjV *SI^I 

ALkilll (JJJ9 i^jjxl CjLcI^jj . <jj_iJ9 Jf I 4 j nil j_l£Lo£. ^^JoLalu JuljJI ^j-*-" 4i^>-^-a 
^^-^ - > >$* . ^. i U"U ^ J£j dhJ^ii t^^ *CrA* (l^V^ ^hLH^^ LijL^MJl 
^JoLt^^j <j>>£j tdJi £>£Jj i ^ u L^ -jo ^K jlj-fl Vl j J >^> aj , LuljJ O^J CrHX 
i"( < n jlj 4 j in 4 j a 1 >■ ^ ^ J ^ c?-3 0«-*-Aj * a^jI m **» o^HJ t4_aj£L>JU a^j-cjj 

y jlrVitl 0j£jjuj ULLc (jl < nj^ t-iij-il 4J1 ^IiXa (j-ujjJl Ajj n tC j ,2L!iljj 4_<.,<u.>. 

CjI j m>tj <ya Lull! I>^^ 6^' ^oj^j k"U u>^hW 6jj «" -»».tl o^ 'M 

to 

(J>5^ "" 1 1 OJJ 'J.'" (J^-uCltkJI a I tj-jSI 3uL*-a 1 j i 1 1 tr (^^1 f*A t^jjj MitTl (jj-iii 
( j^a i^_i (j I 4j (JjJJ^I I < i^ aj La (J£j .4 mrtl C-t^jJI ^^^ 1 j < njj lj-g£L->. (^JlII 

4Jj-Sj 1— a (ji-^ 1 o d J *J-AJLjQ J-*j (^yiil tcJLI Jim r Aji-^-t UjI Ja^JI q < <i -*Jj 

<.^< (till ^i 4 n j n -nil ^yfl j,V jjj . jrtJxJLlJI ^ (jj-Cj inj dUj ^o c_il j mi 1 1 (jl VJ 

r*u*£*M a^McVI cj>U^J1 ju^ jl v Vl cjU-j^j ^V! ^Ijj! J^Ul^l ju^ 

4-L3j)lt a 4Jj| ^jb Inj mV 1^1 ^^j VI J^^JJi L^j JSLcuj (j,jJI 4-Sj^toJI j^Joj 
JL^ JVt mtl 03^ Uli JLflia^f I J^j t"t Mil t^rv ^Ljjj' 4J9^-C- LSj>. tiJLlA * j a t ,i 

1 rt lUa 1 ^ j'q ..Lai ^j-J ij^_uLl]| I J-A Lt j^ < < miJJJLI /cSLseJiJI I ^ j*^ (jj^cljj 

if 
(ji 1 1 "1 mi U 4__>-j^JI jl r"j^JI (. 1 jjtj ^jLfl tJa-xiSo . 4 j t 1 ln"t 4_^aJL>J JLa^o ^1 




^a 4_*_c_<-uJLa J51j 1 jl g r ^j <V< V j I oj*3 Jo^tLo ^atJ cr^ L ^LJ^ j *■ ^ JJ 

o>bjL-JI *L^I . J£LA* ^jj VUL1 q^IAi. JSLUI jjj *L^I .^slUa 

dJUb (J-S (Jr b ^j-uJjLA <_)Il1jj Clt-Jjj *w OjQ — £ — uul .(J^-^ 1 -^ VI — d-Lal (jj — I — Ml <J 
LgoSJj (jjuiAxJI aI^. *-JwIj-a 4_jLi-£ ^^JS Jjj_La.ll ^i^U IgVjjtj JM-i- ^.cljJU 
Lcj^a 4*\fl mmXI Lo (1)^5 * ->jJJL«.a CjIj) < i n JlLo I gj'^ <,i.l£LJ?i "n £L~t__£_ CjJL>J 
CLoflJLieuli-ol 4-uljjJI Jxlj-J-Jl £>-£ oL-uljJ fj\ < LlaJsIj iOlllft ^jS-J ^J . L^J 
(jplfi, Jxl-- i^l I rtllria t-t-lLufc t_>^L f^J (wiiij <. m mi tj iASL>u CjLcj^ *y_fl 1 flj* 
: JL-..--V1 ljub jj-p 2LLaIjl^j 3 <iK (jH^>^ ^Ju aJ^ ♦ 2l*- u |jj ^! ^a 4 j m >m?I 
^Ij^l jlL^ 4:1 V! -2Li^«, 2£>U£ L^Hij £>J^ ^LLijVI 5La!vLc c^lSi 

4joJ9 SjuJu* 4_ljf dJL>. J£ ^ j 3 trn (jL£ (td^lwJI oLijIjj ^ CjLlJjj 

< n mi S"i <JH c— Sj . «* jhm (C-cj» 4JU (J-u-jjLa (jn*i jj 4-j 4 lm\ \ a Juua 

j mi n"i oLljIj^JI (jt fftjl>^JI J>Lto J J « « cA*- ^d>^' cr^' oLuiljjJ! 

^_*-uJ ^Ld <**<j ill 4jl_u ^^ <x£j~t Mill J^cI^jlJI Lol ij^Vl L-d_L^aJJl SLSjJlmi a 

JjJ^ ^ ^jJLl LAI* L^jl^ .cj^l cjI a£Lj 3 .^^iUoVt JLl ^^^o 

4-iaIj^wVI Cj^„r» < n!l CjLjjjIjJ rifling «(jA nlUa ^jLj^jJjj j ill dljJIj o^ 
Jas^JLi 4j^-i Jol— pjl 4_^!>Lc: ->3-^-3 l >c tiljuojl jJI ^ c , *« j "itL ^LuSU 

^ < r*!L ^LVI (j I Ju>-j t^ij'v- * jIjuI ic^^jt^o ^^jjLj (jj/L-dj 2LjuljjJt c »-o^-^- 

JLtHjl ^jLj (J^-oll 4jJuiaUI <L*SL>JI (jA jLaJLI £yi ^jl^ 'L^'jJ ^j ^^-aj-ljjjjOJ^S 
Jlj-A ^J ^liiVl J>j*j ^^"ijl ^ ^ oL^oVt cLdI^Ij f^LiJ J^t *:Lj^l 

LoJLlt cjVLfl 'hj-u^jJI ^A l>-A^ J^J^l j^aVl <j\ j^j"»,.j,fl o^l ^>? * 1 j <,al> 




I jut <jl ^! icjl jjL ^L^of oj^ U» Ijj"^ ^Vi j A- ^ ( jjjUUI JLiloVl 

lJL9 K miJ ^jJjJl^il £jLj ^.jJi SjjJif :^jj^ mi ttl jjfjJall (jy£-\ n"< "fc-VI aJUJI *ljj 

0) u 

L_lj>.^j^j_jj I )) QJ ' " lj^ *Ji • j (-jLlS ^JJj mi til (j^JaJl C il m t,,i 1 ct ^y^ j>.V ts> 

j 
J^bejj _ e£>^ ^j-gJbf 41j_a1! JljLa CjLal mi"<<^1 dJub JUU ^^Ljw 4j| VJ 

oJ^kJI 4-^jf JSJ 4 , M,;tL oLu^JI ^ 4^uaI jJl^ 2L5_s_JI ol VU>| 

a^oSUj JLatsVl (jf jf i( jjjJI^Jl 4-LjQua! jlSul Ijub ^^^iftJ Vj .^jJjJI^JI j-jjIj 




V V p9 JUU 9 j0 9J^ 

j^l jujuxjJI J[3J<JLl <*jjjj tJj-J-U 4+u Q^l ^ i"ij ^jljdljJLa ,(jJJ^ j>j-»j 7rL=tj ^jl 

(jl jJulj 4JI *| .4 jlr J| j) ( ^ "»J I <. Mln j jj&\ L^j) cr^" (3^'j^ Lz~' "*" ^ j >«^ V i"iTI 
<Ll^L^iJIj 4^qLlII (jyJoLm (jA^- (_jrt n L*-l<uv LlJI (jyJb 'A * fl** 4_^>.^Lo (j-ujjLfc 

b* M 

4* 

tjl ^ Miu < t MmH j-a ( jukj _ JrtUH JJI5JI (j_« (j-i^tJ^ 4_lHUI 4xj^>J.I ^J 

^jnn<Tl ^-Lc Jlo JLSj .^jjjJI^Jl 3l^Lt>a ^jx. ^|jLJ^?l SL^ljtxi Q^ltiiiaj JLiLs^/l 

L-tJU>-l ^j) (_j < «^ ^j J LaJl^ ("\a3_ajj^_^3^-^ ^jX. J <n lill (^y^ <^ **< i-T mi\"i ml i^JJI 

S^Ij^U JLae_a ^1 7t 1 11 nj ^j! ^j^a Jjut 5-A3 .7cJLl j mf ^j.^ f-^j I Jl^-3 :4_uljjJI 
(^y^ 4 " j mVni ^jX ^ > ■ j t^JJI (JnlnH^ .JL>JLI IjLA ^j-A (Ji-^J L^lj ^J^^ 5 ^' 




*<1jX:1 g'-wVI 4-CjjJI i^C J"< at) (jb 4 j <CoiJi £yi i _yo^L*. £y* ^>im1*^ ifjJIuJLj 
<jV LljIa C*j£ llijj ,uLii<l <4j <jo£j V jt i4j (JjSLj JjLUJI (>a LT^J-^I >L£j 

4j^iiJ1 (j^aJ^JU (Jj_Sj^ . L^Jua J-" V L^jI cr^- 4 j, fl " ^J I ^-LaicJ (jl jjfc La->[j 
(j-CujjJ jjl Mij"ijj t^jjiLi <jj_Jj * jjj (j h \ "< < n («-A>J (« Lul m -»» ^fl (j*u_d» <_jLjSJ 
(jl » jtVmn V tiijLj) ^LcjJulII 3ju2jJI <jl£ (J-Uj>* jJ^a-uJ I ^jalrrl! 4,un <TL>» *4j! 

, 4JjHI djufc (jSJj .«(jLajV1 JL>- l>* *LJ'j <-*J^l ^Jr A (4j>^*jJI 5 «jjkll >j*j 

< it urn t^M*fcj t4JaiL*_a L4J1 LaLxj aj ^ n 1 1 ^j^a p-i in] _ 4j^j>J1 ^jL-aJ 4j <Clj»JI 

, (T) 43>l!JI jLiUI *V£a ^^ <jjjlJI S^jlill JU-yi jl^ (jl l#' 

(jl ^Psj^jj :^Jj Lo ^jfc 4JaJULa \$ jfi 4jj i^IL 4-x4a^J1 31jl i « a (jl (^ t. , < imll 
La] 4_)2 < <j iHm frLc-Ct MiV (^^1^ * (j' (JLh? ^ ^ ^ ' A i - , ^ ,,, "*■ ^^J i 0^dJ- a (O^JfeJL»-1 
LlA <j£lj .^jj^Us j_j£. t .'JjW I (jj^J (jrdUJI M^^j : L yiA? (ji L>]j ^fln i ii" 
(J^oSj Ju9 (4-uoj^a (j^o 4jLxJu aJlc j| (jiajjJLI ^\A mi (jL> JLoIL^VI 4j^j J^Ju j^IjJI 
(jl tiilj ^yl^. LjjJj-jjj .4jI r .ll ml <j£. t nlVi ji uaakll ^^JLluil 4_j| 4j-fl u. lmiTI 

.L-t^ljJtil LaLaj j-tuj Vj i^L^Jl £-u»aJ1 <— »Lj-u1 (j£. ^^-udUI ^^fl 
^i^j ^i^. (>* ^aj 4jjIj>JI 4jo"^,U (jf JJ^I] 4_j^Lj JIoj SjjU.nVl (jl VJ 
(j£. ^tJ^r^n LlJj» '(jj)'<ir»ij (j.u-«t-i"K «_tlajj UkSj t<Lt£.l n'^-VI 4j <v7l>J 1 ^a IjLtC 
^ j,l^>" i «i*i uiLiSJj i^-AJuvt J^ (j^ j-j *j <j' * J *^**' ' "J (jLS ^aJ Lo ^yJLL>J1 T'^LaJi 
J^ (jl *«4_uLaJijVl 4-I.BLLaJ jijJ-i J^ CJJJU^u I jj a-AJLjw? jJl^ j-j-»J (jl L-^ajl 
(Ji-JuJI fl^JI ^"< i"<i^ 4_ulj^aJ| c-jo-j-jlII jJLa_j ^ji ^^^A i4_oljjJI 4_^jJ11 4_LxJfcl 
CiLfllin'^l edLlA ijl (jja JUut^aVl .(ijjljj^-tx. O^LvJlJ I 4<\U* a ^ cr^j) 
3j j*^ 4.1 *tA Lj u.l ^ ni"i ml (j| (3^-*-" J^J ^^t^^?^' L?^l L^-^J^ 4-j3Ij^H C->\j nirtW 

< rtjfiVfl t JL^w (j^a JJLjj La <Lfl£.J <r>a ^1 CjIbI mh^VI jJlA dijf (jl L^j^ cIjJljk 

(jLfl i ^H'jJ (J^~ (1)' Lr*-^^ 4 rij ift "w ^>Jj^-j jj*\ ^A 4_jjlj_aJ! (Jl>- (jl j^-Mjua 
*\aj-l>- 4JL>. L^jI t j-oLuil ^ylc (jSu aJ 4jo^SL>J1j (JA-j-ujjJLIj (jjjJI^aJI 4jI^" tut 

i E >UJI J^ V ^LUL. aJU iJiljj 4JU JliJI 1 jla ^1 j La 4il jl^I J2j ^Jj 




(JiisJ 4 .j -».^Lc 4_ jjjj Ctl mi/ 4 : LaL*j (J-uSLjlII cl»JL_>. LojJj * jr4H° k. I J 1 1\] o' 
Ji^nll ^^ r ( >^ L>» Lq£ tciUj ^JjLcjj ,c->L*x.yi jSu ^_jLo L$J (jlS$ t4-u1jJaJ1 

(jL <jrd«JI JL>- jlj^Vl ^flWl LaJU£.j .^M*. ^ CjjLsl (j-oUJI ^ J^tU 

<L^->JI JL^>- jj-^j 4-jj>. jJ^_j_jJ I 4. j ,qJL>J1 <jL) 7rL-3t_i ^jV ^,<* a V 4j! 1 n ^ 

O* 

jj-ujJj j mi Ml Jjfc 4j^>Jl jl <hj LjO)> ((jLfi O^d^ f*^" JT^ 36 ^ ^*^i *^ J '"^ J i nil 

4-jjIjJI SjljVI 4j>>- UJ 7C-JJJ L^J^f 4-juu<1 j ( nil 4j^j>JLj ^3ji_» ^j-stJJ • «4_l^IL>JI 

SjljiU 1 * j ^ £j£. Jj-aJI j-^- 1 ^-"5 (j- 4 (*^>^ lt^-3 -t-iili ji^f o-^J *4 j <^V nil! 

5j -> i"i jj-A jJLstJLJ (jyijj^o o! '>^^*^ *4_i£. Lutj3 LcLflJ diljj l^^jJaj idLpJl m£Jla 

.^Ij^jl |<)"i>J1j jj^jLa^j^l 4JJ t,J 2$ mo ^_i£. «^^3)) , liJJ j (Jajsj 4j±«j>- 

^1 ^ji^I^JLj 4 mi ni ^£. ^-Jal-U a^j-xjO J^ 4 U nj L^o tJUbj .£^_j* Sjljl ^Li 4_JI 4J£. 

(j^. ^jjjLSalju (j^ 1 - 1 ^^ 0^?^*-^^ l>* ^^33 3' ?"33 l)^ ^ ^ * ^ J ^ ^ t - JLA j .4oJjiJjjJLI >ljuul 

jl o^ljjo U>^*" ^L>- c^ 3 '^^ i*^^ 1 '(j^l^-U j-*£- ^Lp^» l -^J> J ^ J* 3 *-^*J r^(j nifiti 
j^jj tl^>- j^'^^J >-^ dC - ^-—j^ '■**"' ^ ^J L- 4 9-^ lJLAj . jj^_jj La 4J AjLl-5t-a uinf 
(j^sj-a (J3-^ J ^."i 1 (i j (jjJJI JUL' cll^JLa ^ys Juxl^ (J£ 4 I t nj La j^A lJ^-Aj .4-ILil j -^ 
LL^ 4 1 1 n j La I JLAj Jj .^^ o^ mi! ^^JLqLw C-ljLitj ^joL^jI JLt£. a^J jJjl£ j^jL^jJI 
.4i«_fl La J * ay 4lt ^ (^JJI ^Jfc 4_flJjL^us ^jl J5-SJ LoJU£. 4_l*jJl11 ^LlJs ^ J-alaJI 

^JLJLl ^ l>^L« L^I^JL^I <Gjl^L ^^Ljtj Loju£. Ll« jlj>-1^ J£ 4 It <ij Lq j^ I Ila 

)JL&j . LojJl^ (JjLc ^jic 4-jJL>JI 1 u.MiLaJ 4-jJ^j.Mio^ (jr^JJ O^ (jr V' 'J L^Lj t^ r <trt III 
fLdJji 4-lJjiJ-i n d 4_j-C.L«_j->.V1 (-fi^^JiJI ^yl^. (j^ilj m^ JJI ( ^-uLjulm1\ 4 It nj La jjfc 
j£J|j Loir jl <^>"<^VI (J^-j 4 1 1 n j La $Jl IJlA^ .(3^LlII m^JLs-J ^^ 4^CJ^>J1 J-U-* 

((«^>UI) .4±»J1 oLiKJI Juxl 1^31^^^^ jbj 4JT:<j>JUjjjVI (*) 




4_ul jJI jjt mil l_4jL£ 4Lloj La jjfc I J-Aj * JuLjJI Qj) n H * j (jJ-i-JI <a-A j)"^!^ mil <jl 

Cj'jJ-i* ^jj° <-<tjl<Q JL3 Sj ji ii II <_<JxLuD 4 J ( r-l V lit £)1 lJLjlS ^_ouj3J <ji JijLstJ LaJUC 

cj-xC ^j-a iljjj^juo LaJbj 4jL£j hVi (j£. 4JLal£Jl Jj-aJl 4-Jjj i n a CjjLS Ijjj 

La 4jL^juua3 £>£. jjj i n a ^jJllj *^(jr^ <J^> f^-J^ La-Aj JJaJ L^Ji-3 iQajLiJl j"jt"n 

jjt »**i Jj^ae-a jJb JjjV J-JtJ <_yl^ t-3j t/-wtl <jl VI '.(jpV J-^tJ <jr^- *-^ <r> "'J (*^ 

ii.^ <_7^19 * ^ ^ '** L^jtj '" d j j ^ 4JL^>JI ^Jufc (^ ^j^oSLi-3 t4_jjlj ni r Lgj) ^1 

»^-o7«^iU fnlVn J^xpeuuuujj l£1j"< Mill ^j.fi^-ll lIIL^UjI l£1LL& OJ&i t^rUL>JI 
i V rt'it j La <. ( m ^» (^LiJLfl . 'j-f^ J^i»' U"^P U * ^ f ^J tajUD C?^ (Jj^^' lP"^ tl^ 

^jf VI .(jyi^JI jjLoJl jj* (jj^j (j^ ^li ^j* 3 * ^-^b! ■ i >^j j^y (j-*^ j^ 1 -^ t U^" lt .'^ 

j'njtl julj (jl 0^? ^ ^/^ lv *^^ i^LaxIl ^ L^j jljV ^l^ 3jj>JI SjIjVI S^SLfl 

i4j^5e_*-u JLjuoj^a 4 *j jl^"sll xjjuaj 4-jJjj mtl j-^^ (J^J * A^jLfl^-uaj ^£. ^.rUjj i n a 

4lj.>iMI ^ cAh" u^ ct^ j{**1\ ^ u! ^^^^^ t5 >>^' 5j b)" ^ J>^ ^ ^' o' 

.4j-lLx>JI (^ jl 
(jL 4jj^lalJ| L^K^i^^JI J* uf3jM' ^L-aJjfcJI ^ ^jJuJuJI Ij^l rL*J 
l_a ^ji«<n Jlj>-^j 4jI ^1 - 4_aLc 4j^ r~i i 5jj^_c ^£. j, j j-O 4 j'n,< H 3„1 j n tfl 
c-iL-acVl frl air JL>.| ^1 Jj) .4^J^L jf 4JUL) 0^^ OjLL*^>JI ^a 4uCj^j^a 
xJLI ^j ^ J ' "* a (_y^ t-dJ JJ 4-LMJ&A 4JL2j_LAua 4ji mr 2jL>.j J^>-J J-^ ^Jl Cr*^" C 4 ^-^ 
<~^j£ J^-AJ^ »Q^ rji.rdl ^j^-^J-li <_y^ ViaLfuJ j-ililjl L^.'ie-^ ^-^' UJ^J t4^cJu-aJI 
Q^SLjV JL- ^j .((^dC-J i-<aJI (j^rt Tl fj—t^ p l^oJI (j^t ^ ^^ Ttja^Ull JL_>-I ^jj i t "II 




jjjS^j tNj "*■* ^-joLllI 4-J^-kxJj *^-ll ^-^1 >J 1 A, V Jr $ i*j-U jj t- i n*i jlSuj Jj J^ ■ "' 

Vj .c-jIjjlo ^LlILj ^_fl < 1 j t j i In l^-xl ^IjLq <l1JLj <jLcjVI fj\ )Aj i4jSjLfljo 4_i£ 

.<(3^-jje_jJl ^—ia Luj)) jj3tHJu (jL> 4-uu2fl 

i l-io*"cw ^jlS I j[^ . \ j^"cw (j^^J 4JlJ3 < LijIj) miT Lo^Jj-u j3^J rtJ Lc . <3jL^ja LlA 

jl4J ^r^J L^^ 1 J'-J^*^ O^*- 1 ^ ^..h^W O jUjtJ *-"[^ cLU j X^3 • 'j^* (jjoJ >6-^ 
>JLC 4 t \ i <ij AJb^ L^- 1 ^ 5j^>Jl 3jljV1 o^^j^-i jJjL-ul3 ' ^ ' -\* * ((4_tic <Li-Aj-iJI 

SjljVI jK (j ) (^j-x <-uJj *j^l*>"< a < Jij^"> 4jtj J >. (jr fl j-fc pljL^>JI |jL-A (jl— 3 

Cm" r«-Aj L-^J^ 5j *»itl djljVl ^3jL^ L-J-JJ 4_ijI£LJI ^.tj i nlj . «CjLj_^^Lj>.VI 

£< jr *l> L^Lj 3^->JI SjIjVI aI^j^j] (jj-j^j u_a^) r nij rt II ^ <i ) <iji^ *^i-11 ^y^ Ltii.lj 

I < U— re- j 1, j \ \ y. \j\ j >• ll LijjJ ^jl ^JL-U^ _ ^j^VI ^\j^ J I JU£- 4JI ^^paj " n ) 




f^\ Jj> irtjl\ &a %u& cj^Js! (jj£j o' LijlSL-oj fjS <j\ ^ rt "« ft o? Jjl C.i< 
iLiijluJI ^^ j^jjLIII » jU" < in CjI m ~*\\ dul^ I jlj . ^j X a 11 {J^_lIj t4-Lcl o"i *wVI 

.4j^j|j IJlSLa (J^J 4 J j I r ri 1 1 (jj-3 tCjl M ^i H ^S j^LjLlII *_L^JL-i-liJ liJj I i iltlj 

4LL2 j^i. £jLu L^j-3 £jJU*j <jt ^^SUj 4j^j1 JlJl SjG^JLI 4jJ i"tl CjI J 4-ajhiU^ 

. 4_Laj_<-uj 4_lc!1>. CjLilcil ^yl^- Cj-jJ vJ ^jlj t^jJuil SjJlLi 

tjl— £ j_J9j . chaos (jilj—JiJI Sb^JaJ a^I o_>u j j^* "^ o-« f>-^ '^ ^J 1 -^ 

J^qL-JJ J in f ^jjsLUI (J^^JiJI (^ ^jH til i _ r 4*L)J— flJI ^^^-UDUjJI i^^^^V (.£.* (JJ) <1 J III 

oL^jvj pLuajl c_ 3jJU (j I 4 f\dj ^J i^jj^jj (^jLjJL ^rtlV a ^jjoj-o^ 4jI JLaB tjj^aV! 
f jh"n,j V 4it ^ LiLi 4it tfj^Vl j! .J..S"m.Hj j-JUl <G&aV oj^l c^ h* l£ 

cjIj^ ^j- 4 1 ^j ''^ a o^ fcJLftJLs t LuLlajvI VI U^j j mJI (jSlxj V *SUI lS^iJLSLu4 

^j-rtjj JL>»I Vj *4j ^j'i j t ) (^Jil (j^Lj-aJLlj tiljl JL>-^U ^ j j S JL>- ^11 iJ_L> (-Jljjud^j 
aJlc Ijua 1 ^ <i j rt j 4-JI o"<^.| jt^uj ^i^ >.t o"<tj i5^->Jl LJjjIjLi ^ICu \ oj^ iUjLi IjJl>- 
^ JjlaoJI 1 JLA 4jIj^ tlJj^ LaJU£. LjIj9 ;4jvlja*eaj LjjLjj-uI ^julj .r-jaJjjl^J (j^-iiJI 

L0L4-1 tiUj ^nNr j-^VI ^j! 4_aai>Jlj _ 4jjj3tJ c^j <^"ill 4 i miJ Lo 4_i^ (j-**^ 
*SUI frL}-^ (-fl^^tJ cr^ '(j^^W^ 4 inii TL (J-uaJ3l 4jL^-1 i _y i \jJjJ\ 4j^-tu j-^p 
CjLajJajLo t^jjjj i^ujjI ' ^ ' j * j LaS *4 j rolj) Mill '"*' ajI^ *t la t 2LajLuaJLl Cr^ '' * n "' *" 

j^ UIj^kI 4 nil 4,t,| cuSljtJI L^j Jcl JiTi o? 6^e cr^ 1 ^L^l en ,.n ^Uj^ 
^J3 < ii inllj ♦ WjIiI^u ^ilii"t ^jl (jSLcj JJLstlJI 4lr^jni iTI CjLojISiIiI (^y^v (Jj .(JJjjvVI 
(^ ^-^lj J-*-^ Jjjj 1 a, V <r *-iiiJj i4_ j-jloISuuVI 4Juo frj^ <jJ3 J-A udJj Jt <i"i U^JI 

*j-j-j1 LjI i i ni ^ ■ * >■* " 5j j t i^-iTI cZjIj—uLIJI ^jLa Iju^-jj t^LiJI JjlaJI ^IjCuI <_dj^U 




j j "" (j^CJ V (j^Jj t L-Ajl en fl jl lZjI JL^^^U 4 LtaJj^jJI tlaj^iiJLj j mil <0jUfc 

tcJujuaJI (^jii Lq-« 4>^i »1 "mill (jjJi Qjf\ j 1 n j->JI <j1 (— 3j-ju (jje-Lfl t4 nj^JLM (Jj ir>Lallu 

*Ll)I ^yS 4_taj>iJ (jl ^ pjtVi Mil ^^JjL-3 I Jl^J^ .Jj^IaJI (^jJLl ^yl^- Loj^q-T j 1 nil 

44 fc» ** ^■" 4* 

<jL_j j^-I ^j^tV i") tf Jlitllj jlj^S ^1 if^LL^^L^ J_fll^c jj-d 4j jii^v V Lcj LuI(Ij_lo 
«CaI.^KII tfJUfc (j\j Lo 3^_x-al1 (^jjS 4j^>JI ^-j^JJ .aIL>JII j^JtJ (j-uJ 4-^-Jj 

Cr^ C^ 6 ^ 1 ilh* fr J^" Cr^ -^vH^W cJ""^ *'J ^'^Lj 4 In Trill o JlA (^yfl jj^j.^j i"i ^jlj 

^ ril*) in Ijjj .3jljVI j ^lSo J^ ^ 4 j 1.1 ilL L^J ( jj<j in 4-^>^ L^-^J^ Cr^^ 

4_SL_i_-aj>J I l-3^ t j < 11 3->-^--^J '"' ^j < »i j °i $j-^\ Cfi^J »cr^° 4^'ji 'J'J^ O" 'J-A 
4j^3 4j>^o ^J^*^« Ji>J V 4_1^ lju* tjl < ^j iXV LiA ^jL^uf) (^ J-l^_bL 
C^jL^ ^^j.^ jl 4 nj rt^ j .(4 j nirt^ - 4j>->*J (J^J t J J ^ ^ ° J " (jr^- U- 3 ^^ 3 
edJj (_^xdL(j Lqj|j :4j^_>> ^j_a 4_q fr^jl La ^-ia_9L(J (jyJ-J! ( > _ T A Ct t n jl t4 «t "i ^r 4 
. jj>.| ^j-sajst-Jo 4_L3Llx(^j 7"^L>Ji (j.* C t ^*l>u 4£j^>JI dJLA (j I 4_S_i^>. 




I 



a* *» fc% 

.((dJufc jiaiJl 4^>*J ^ j-a^L L$J 4^M-C ^ 2L<LuL>J1 
JUJLjt_lll JjoIj-C jjL_>ua (jla^lil ^^i^. 3jJL_3Jl ^j-A 4jj^J1» 

*«jjfc 4_ii£. (jjSlj La ^1x11 JlxLj (j^Su (^^1 4jLll>- 4jl3JU (jl jl 

4S-Ll«u La (j( ^j_o Lt£^>- £j^a ^Jl 1 ttn t n j| ^j^a Ujj-flJ ^j^o ?-j^>- J> imj .{jij^Z I ^j^a 
CjI n ^11 (^^ k - Lj ^^ ^° o! *^)^' (jrtV mi 4_l3 LojLoiJ {j] t jS.aj ^J>^ J JtJ cr^" 
i(_^>L>iJl 1 <t>J <d"w (^ 4_l«IL>JI ^jjl (^Jp 1 $ U ^*i SjiaJJI 4jjL^I 4jj!jV<mi1 ^j^j 

SjIjMJ (J^ -^J^J ^J^-^ ^j^-* * " ' J r M^ (_r^' cr^ ' / .' ' " ^ ^J^ L^J^' J^l 

. 4—jJj ^J j 1 rt^aJ I OJD~~^**' ^ jV**~ 1 - u ^« < ** 1 j %■ i l_La ^J^tjLll ^A LlSjJj-u j Ji—ua_a 

4_a3 ^(j^ (tillj ^j^a VjL) iJL^jj LcJlj 'IJl^J JL>-lj U^ ^^J^ ^ <LJLa t> jUTLj 
(_^ 4jj^j-cj < " c o .Ti-rN, j 1 1 ^1 SLj <j^ mm 4_*__i_lL> : 4jL^j j L^a ^Jl 4_Cj^j Ct^J 
l_La "J^^'J (J^ iLi-ja J-^^'J (J^J 4 j ir>j) <^t *kJI (J^ 4_t-iDL>- (_yAj i LijLjaj_wja_>aj^-3 




iA^Wj&^IA 



JUJL1 IjLA <ya (jVl J«t^ .(I JLA ^l^ ^^ lirnt ciD J (J^laiy) 4_iJL> 4£.>xaJ 
j^hAj OMIM aj ajl aj-uLj i—S^ fcj <*J (Jj-j « V *-3j o J-Aj S-'i? ^ ^ .' "' (jr^- 



JLlC Jj^j^a J-*i n-Laj>JI w ^ 
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.(J^IjuqVI j.^mim <jt cr^ ^^R^ 4_u-oL-«Vl 4rtjh^Jl <jL j>>*>1 I fLLjVI <jf 

Tom Strachan and Andrew Readis Human molecular genetics (Bios 
Scuebtufic Publishers, 1996), Robert Weaver and Philip Hedrick,s Basic 
genetics (William C. Brown, 1995), David Micklos and Greg Freyer,s 
DNA science (Cold Spring Harbor Laboratory Press, 1990) and Benjamin 
Lewin,s VI (Oxford University Press, 1997). 

As for more popular books about the genome in general, I recommend 
Christopher Will's Exons, introns and talking genes (Oxford University 
Press, 1991), Walter Bodmer and Robin McKie,s The book of man (Little, 
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Brown, 1994) and Steve Jonesis The language of the genes (Harper 
Collins, 1993). Also Tom Strachan's The human genome (Bios, 1992). All 
of these are inevitably showing their, though. 

In each chapter of this book, I have usually relied on one or two main 
sources, plus a variety of individual scientific papers. The notes that 
follow are intended to direct the interested reader, who wishes to follow 
up the subjects, to these sources. 

The idea that the gene and indeed life itself consists of digital 
information is found in Richard Dawkin,s River out of Eden (Weidenfeld 
and Nicolson, 1995) and in Jeremy Campbellis Grammatical man (Allen 
Lane, 1983). An excellent account of the debates that still rage about the 
origin of life is found in Paul Davies's The fifth miracle (Penguin, 1998). 
For more detailed information on the RNA word, see Gesteland, R. F. and 
Atkins, J. F. (eds) (1993). The RNA world. Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, New York. 

1. Darwin, E. (1794). Zoonomia: or the laws of organic life. Vol. II, p. 244. 
Third edition (1801). J. Johnson, London. 

2. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

3. Schrodinger, E. (1967). What is life? Mind and matter. Cambridge 
University Press, Cambridge. 

4. Quoted in Judson, H. F. (1979). The eighth day of creation. Jonathan. 
Cape. London. 




5. Hodges , A. (1997). Turing. Phoenix, London. 

6. Campbell, J. (1983). Grammatical man: information, entropy, language 
and life. Allen Lane, London. 

7. Joyce, G. F. (1989). RNA evolution and the origins of life. Nature 338: 
217-24; Unrau P. J. and Bartel, D. P. (1998). RNA-catalysed nucleotide 
synthesis. Nature 395: 260-63. 

8. Gesteland, R. F. and Atkins, J. F. (eds). The RNA world. Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, New York. 

9. Gold, T. (1992). The deep, hot biosphere. Proceedings of the National 
Academy of Sciences of the USA 89: 6045-49; Gold, T. (1997). An 
unexplored habitat for life in the universe? American Scientist 
85:408-11. 

10. Woese, C. (1998). The universal ancestor. Proceedings of the National 
Academy of Sciences of the USA 95: 6854-9. 

1 1 . Poole, A. M., Jeffares, D.C and Penny, D. (1998). The path from the RNA 
world. Journal of Molecular Evolution 46: 1-17; Jeffares, D. C, Poole, A. M. 
and Penny, D. (1998). Relics from the RNA world. Journal of Molecular 
Evolution 46: 18-36. 

The story of human evolution from an ape ancestor has been told and 
retold many times. Good recent accounts include: N. T. Boaz's Eco homo 
(Basic Books, 1997), Alan Walker and Pat Shipman,s The wisdom of 
bones (Phoenix, 1996), Richard Leakey and Roger Le win's Origins 
reconsidered (Little, Brown, 1992) and Don Johanson and Blake Edgar,s 
magnificently illustrated From Lucy to language (Weidenfeld and 
Nicolson, 1996). 




1 . Kottler, M. J. (1974). From 48 to 46: cytological technique, 
preconception, and the counting of human chromosomes. Bulletin of the 
History of Medicine 48: 465-502. 

2. Young, J. Z. (1950). The life of vertebrates. Oxford University Press, 
Oxford. 

3. Arnason, U. Gullberg, A. and Janke, A. (1998). Molecular timing of 
primate divergences as estimated by two non-primate calibration points 
Journal of Molecular Evolution 47: 7 18-27. 

4. Huxley, T. H. (1863/1901). Man,s place in nature and other 
anthropological essays, p. 153. Macmillan, London. 

5. Rogers, A, and Jorde, R. B. (1995). Genetic evidence and modern human 
origins. Human Biology 67: 1-36. 

6. Boaz, N. T. (1997). Eco homo. Basic Books, New York. 

7. Walker, A. and Shipman, P. (19%). The wisdom of bones. Phoenix, London. 
8.Ridley, M. (1996). The origins of virtue. Viking, London. 

There are many accounts of the history of genetics, of which the best is 
Horace Judson,s The eighth day of creation (Jonathan Cape, London, 1979; 
reprinted by Penguin, 1995). A good account of Mendel's life is found in a 
novel by Simon Mawer: Mendel, s dwarf (Doubleday, 1997). 
1. Beam, A. G. and Miller, E. D. (1979). Archibald Garrod and the 
development of the concept of inborn errors of metabolism. Bulletin of the 
History of Medicine 53: 315-28; Childs, B. (1970). Sir Archibald Garrod' s 
conception of chemical individuality: a modern appreciation. New England 
Journal of Medicine 282: 71-7; Garrod, A. (1909). Inborn errors of 
metabolism. Oxford University Press, Oxford. 




2. Mendel, G. (1865). Versuche uber Pflanzen-Hybriden. Verhandlungen 
des naturforschenden Vereines in Brunn 4: 3-47. English translation 
published in the Journal of the Royal Horticultural Society, Vol. 26 ( 1 90 1 ). 

3. Quoted in Fisher, R. A. (1930). The genetical theory of natural selection. 
Oxford University Press, Oxford. 

4. Bateson, W. (1909). Mendel, s principles of heredity. Cambridge 
University Press, Cambridge. 

5. Miescher is quoted in Bodmer. W. and McKie, R. (1994). The book of 
man. Little, Brown, London. 

6. Dawkins, R. (1995). River our of Eden. Weidenfeld and Nicolson, London. 

7. Hayes, B. (1998). The invention of the genetic code. American Scientist 
86: 8-14. 

8. Scazzocchio, C. (1997). Alkaptonuria: from humans to moulds and back. 
Trends in Genetics 13: 125-7; Fernandez-Canon, J. M. and Penal v a, M. A. 
(1995). Homogentisate dioxygenase gene cloned in Aspergillus. 
Proceedings of the National of Sciences of the USA 92: 9132-6. 

For those concerned about inherited disorders such as Huntington's 
disease, the writings of Nancy and Alice Wexler, detailed in the notes 
below, are essential reading. Stephen Thomas's Genetic risk (Pelican, 
1986) is a very accessible guide. 
1. Thomas, S, (1986). Genetic risk. Pelican, London. 

2. Gusella, J. F., McNeil, S., Persichetti,F., Srinidhi, J., Novelletto, A., Bird, 
E., Faber, P., Vonsattel, J.-P., Myers, R. H. and MacDonald, M. E. (1996). 
Huntington's disease. Cold Spring Harbor Symposia on Quantitative Biology 
61:615-26. 
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3. Huntington, G. (1872). On chorea. Medical and Surgical Reporter 26 : 317-21. 

4. Wexler, N. (1992). Clairvoyance and caution: repercussions from the 
Human Genome Project. In The code of codes (ed. D. Kevles and L. 
Hood), pp. 21 1-43. Harvard University Press. 

5. Huntington, s Disease Collaborative Research Group (1993). A novel 
gene containing a trinucleotide repeat that is expanded and unstable on 
Huntigton's disease chromosones. Cell 72: 971-82. 

6. Goldberg, Y. P. et al. (1996). Cleavage of huntingtin by apopain, a 
proapoptotic cysteine protease, is modulated by the polyglutamine tract. 
Nature Genetics 13: 442-9; DiFiglia, M., Sapp, E., Chase, K. O., Davies, S. 
W., Bates, G. P., Vonsattel, J. P. and Aronin, N. (1997). Aggregation of 
huntingtin in neuronal intranuclear inclusions and dystrophic neurites in brain. 
Science 277:1990-93. 

7. Kakiuza, A. (1998). Protein precipitation: a common etiology in 
neurode-generative disorders? Trends in genetics 14:398-402. 

8. Bat, O. Kimmel, M. and Axelrod, D. E. (1997). Computer simulation of 
expansions of DNA triplet repeats in the fragile-X syndrome and 
Huntington's disease. Journal of Theoretical Biology 188: 53-67. 

9. Schweitzer, J. K. and Livingston, D. M. (1997). Destabilisation of CAG 
trinucleotide repeat tracts by mismatch repair mutations in yeast. Human 
Molecular Genetics 6: 349-55. 

10. Mangiarini, L. (1997). Instability of highly expanded CAG repeats in 
mice transgenic for the Hunlington,s disease mutation. Nature Genetics 
15:197-200; Bates, G. P., Mangiarini, L. Mahal, A. and Davies, S. W. 
(1997). Transgenic models of Huntington's disease. Human Molecular 
Genetics 6: 1633-7. 

11. Chong, S. S. et al. (1997). Contribution of DNA sequence and CAG 




size to mutation frequences of intermediate alleles for Huntington's 
disease: evidence from single sperm analyses. Human Molecular Genetics 
6:301-10. 

12. Wexler, N. S. (1992). The Tiresias complex: Huntington, s disease as a 
paradigm of testing for late-onset disorders. FASEB Journal 6:2820-25. 

1 3. Wexler, A. (1995). Mapping fate. University of California Press, Los Angeles. 

One of the best books about gene hunting is William Cookson,s The gene 
hunters: adventures in genome jungle (Aurum Press, 1994). Cookson is one of 
my main sources of information on asthma genes. 

1. Hamilton, G. (1998). Let them eat dirt. New Scientist, 18 July 1998: 26-31 ; 
Rook, G. A. W. and Stanford, J. L. (1998). Give us this day our daily germs. 
Immunology Today 19: 113-16. 

2. Cookson, W. (1994). The gene hunters: adventures in the genome jungle. 
Aurum Press, London. 

3. Marsh, D. G. et al. (1 994). Linkage analysis of EL4 and other chromosome 5q3 1 . 1 
markers and total serum immunoglobulin-E concentrations. Science 264: 1 152-6. 

4. Martinez, F. D. et al. (1997). Association between genetic polymorphism 
of the beta- 2- adrenoceptor and response to albuterol in children with or 
without a history of wheezing. Journal of Clinical Investigation 100: 3184-8. 

The story of Robert Plomin,s search for genes that influence intelligence 
will be told in a forthcoming book by Rosalind Arden. Plomin's textbook on 
Behavioral genetics is an especially readable introduction to the field (third 
edition, W. H. Freeman, 1997). Stephen Jay Gould, s Mismeasure of man 
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(Norton, 1981) is a good account of the early history of eugenics and IQ. 
Lawrence Wright,s Twins: genes, environment and the mystery of identity 
(Weidenfeld Nicolson, 1997) is a delightful read. 
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McGuffin, P., Thompson, L. A., Dctterman, D. K., Benbow, C., Lubinski, 
D., Eley, T. and Plomin, R. (1998). A quantitative trait locus associated 
with cognitive ability in children. Psychological Science 9: 1-8. 

2. Galton, F. (1883). Inquiries into human faculty. Macmillan, London. 

3. Goddard, H. H. (1920) quoted in (ion Id, S. J. ( 198 1 ). The mismeasure of 
man. Norton, New York. 

4. Neisser, U. el aJ. (1996). Intelligence: knowns and unknowns. American 
Psychologist 51:77-101. 

5. Philpott, M. (1996). Genetic determinism. In Tarn, H. (ed.), Punishment, 
excuses and moral development, Avebury, Aldershot. 

6. Wright, L. (1997), Twins: genes, environment and the mystery of 
identity. Weidenfeld and Nicolson, London. 

7. Scarr, S. (1992). Developmental theories Tor the 1990s: development and 
individual differences. Child I )evelopmenl 63: 1 - 1 9. 

8. Daniels, M. Devlin, H. and koeder, K. (1997). Of genes and IQ. In 
Devlin, B. Fienberg, S. L., Resniek, 1). P. and Roeder, K. (eds), 
Intelligence, genes and success. Copernicus, New York. 

9. Herrnstein, R. J. and Murray, (\ ( 1994). The bell curve. The Free Press, 
New York. 

10. Haier, R. el al. (1992). Intelligence and changes in regional cerbral 
glucose metabolic rate following learning. Intelligence 16:415-26. 

1 1 . Gould, S. J. ( 198 1 ). The mismeasure of man. Norton, New York. 

12. Furlow, F. B. Armijo-hewiit, L, Gangestead, S. W. and Thornhill, R. 




(1997). Fluctuating asymmetry and psychometric intellgence. Proceedings 
of the Royal Society of London, Series B 264:823-9. 
13. Neisser, U, (1997). Rising scores on intelligence tests. American 
Scientist 85:440-46. 

M 

Evolutionary psychology, the theme of this chapter, is explored in several 
books, including Jerome Barkow, Leda Cosmides and John Toob,s The 
adapted mind (Oxford University Pressm 1992), Robert Wright,s The moral 
animal (Pantheon, 1994), Steven Pinker,s How the mind works (Penguin, 
1998) and my own The red queen (Viking, 1993). The origin of human 
language is explored in Steven Pinker,s The language instinct (Penguin, 1994) 
and Terence Deacon,s The symbolic species (Penguin, 1997). 

1. For the death of Freudianism: Wolf, T. (1997). Sorry but your soul 
just died. The Independent on Sunday, 2 February 1997. For the death of 
Meadism: Freeman, D. (1983). Margaret Mead and Samoa: the making 
and unmaking of an anthropological myth. Harvard University Press, 
Cambridge, MA; Freeman, D. (1997). Frans Boas and eThe flower of 
heaven,. Penguin, London. For the death of behaviourism: Harlow, H. 
F., Harlow, M. K. and Suomi, S. J. (1971). From thought to therapy: 
lessons from a primate laboratory. American Scientist 59: 538-49. 

2. Pinker, S. (1994). The language instinct: the new science of Language 
and mind. Penguin, London. 

3. Dale, P. S. Simonoff, E., Bishop, D. V. M., Eley. T. C, Oliver, B., Price, T. 
S., Purcell, S., Stevenson J. and Plomin, R. (1998). Genetic influence on 
language delay in two-year-old children Nature Neuroscience 1:324-8; Paulesu, 
E. and Mehler, J. (1998). Right on in sign language. Nature 392: 23304. 
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4. Carter, R. (1998). Mapping the mind. Weidenfeld and Nicolson, London. 

5. Bishop, D. V. M, North, T. and Donlan, C, (1995). Genetic basis of 
specific language impairment: evidence from a twin study. Developmental 
Medicine and Child Neurology 37:56-71 . 

6. Fisher, S. E., Vargha-Khadem, F., Watkins, K. E., Monaco, A. P. and 
Pembrey, M. E. (1998). Localisation of a gene implicated in a severe speech and 
language disorder. Nature Genetics 1 8: 1 68-70. 

7. Gopnik, M. (1990). Feature-blind grammar and dysphasia. Nature 344: 715. 

8. Fletcher, P. (1990). Speech and language deficits. Nature 346:226; 
Vargha-Khadem, and Passinghain, R. E. (1990). Speech and language deficits 
Nature 3465: 226. 

9. Gopnik, M., Dalakis, J., Fukuda, S. E„ Fukuda, S. and Kehayia, E. (1996). 
Genetic language impairment: unruly grammars. In Runeiman, W. G., Maynard 
Smith, J. and Dunbar, R. I. M. (cds). Evolution of social behaviour patterns in 
primates and man, pp, 223-49. Oxford University Press, Oxford; Gopnik, M. 
(ed.) (1997). The inheritance and innaleness of grammars. Oxford; University 
Press, Oxford. 

10. Gopnik, M. and Goad, H. (1997). What underlies inflectional error patterns 
in genetic dysphasia? Journal of Neurolinguistics 10:109-38; Gopnik, M. 
(1999). Familial language impairment: more English evidence. Folia Phonetica 
et Logopaedia 51: in press. Myrna (iopnikk, e-mail correspondence with the 
author, 1998. 

11. Associated Press, 8 May 1997; Pinker, S. (1994). The language instinct: the 
new science of language and mind. Penguin, London. 

12. Mineka, S. and Cook, M (1993). Mechanisms involved in the observational 
conditioning of fear. Journal of Experimental Psychology, General 122: 23-38. 

13. Dawkins, R. (1986). The blind watchmaker. Longman, Essex. 
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The best place to find out more about intragenomic conflict is in Michael 
Majerus, Bill Amos and Gregory Hurst,s textbook Evolution: the four billion 
year war (Longman, 1996) and W. D. Hamilton,s Narrow roads of gene land 
(W. H. Freeman, 1995). For the studies that led to the conclusion thai 
homosexuality was partly genetic, see Dean Hamer and Peter Cope I and, s 
The science of desire (Simon and Schuster, 1995) and Chandler Burr,s A 
separate creation: how biology makes us gay (Bantam Press, 1996). 

1. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
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Society of London, Series B 353: 177-86. 

2. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

3. Majerus, M., Amos, W. and Hurst. G. (1996). Evolution: the four billion 
year war. Longman, Essex. 

4. Swain. A. Narvaez, V., Burgoyne, P., Camerino, G. and Lovell-Badge, R. (1998). 
DaxI antagonises sry action in mammalian sex determination. Nature 391:761-7 . 

5. Hamilton, W. D. (1967). Extraordinarysex ratios. Science 156:477-88. 

6. Amos, W. and Harwood, J. (1998). Factors affecting levels of genetic 
diversity in natural populations. Philosophical Transactions of the Royal 
Society of London, Series B 353: 177-86. 

7. Rice, W. R. (1992). Sexually antagonistic genes: experimental evidence. 
Science 256: 1436-9. 

8. Haig, D. (1993). Genetic conflicts in human pregnancy. Quarterly Review 
of Biology 68: 495-531. 
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9. Holland, B. and Rice, W. R. (1998). Chase-away sexual selection: 
antagonistic seduction versus resistance. Evolution 52: 1-7. 

10. Rice, W. R. and Holland, B. (1997). The enemies within: intergenomic 
conflict, interlocus contest evolution (ICE), and the intraspecific Red Queen. 
Behavioral Ecology and Sociobiology 41: 1-10. 

1 1. Hamer, D. H., Hu, S., Magnuson, V. L. Hu, N. et al. (1993). A linkage 
between DNA markers on the X chromosome and male sexual orientation. 
Science 261: 321-7; Pillard, R. C. and Weinrich, J. D. (1986). Evidence of 
familial nature of male homsexuality. Archives of General Psychiatry 
43:808-12. 

12. Bailey, J. M. and Pillard, R. C. ( 1991 ). A genetic study of male sexual 
orientation. Archives of General Psychiatry 48: 1089-96; Bailey, J. M. and 
Pillard, R.C. (1995). Genetics of human sexual orientation. Annual 
Review of sex Research 6: 126-50. 

13. Hamer, D. H., Hu, S., Magnuson, V, L., Hu, N. et al. (1993). A linkage 
between DNA markers on the X chromosome and male sexual orientation. 
Science 261: 32107. 

14. Bailey, J. M Pillard, R. C, Dawood, K., Miller, M. B., Trivedi, S. Farrer, 
L, A. and Murphy, R. L.; in press. A family history studyof male sexual 
orientation: no evidence for X-linked transmission. Behaviour Genetics. 

15. Blanchard, R. (1997). Birth order and sibling sex ratio in homosexual versus 
heterosexual males and females. Annual Review of Sex Research 8:27-67. 

16. Blanchard, R, and Klassen, P, ( 1997). H-Y antigen and homosexuality 
in men. Journal of Theoretical Biology 185:373-8; Arthur, B. I., Jallon, 
J.-M., Caflisch, B. Choffat, Y. and Nothiger, R. (1998). Sexual behaviour 
in Drosophila is irreversibly programmed during a critical period. Current 
Biology 8: 1 1 87-90. 




17. Hamilton, W. D. (1995). Narrow roads of gene land, Vol. I. W. H. 
Freeman, Basingstoke. 

Again, one of the best sources on mobile genetic elements is the textbook 
by Michael Majerus, Bill Amos and Gregory Hurst: Evolution: the four 
Billion year war (Longman, 1996). A good account of the invention of 
genetic fingerprinting is in Walter Bodmer and Robin McKie,s The book of 
man (Little, Brown, 1994). Sperm competition theory is explored in Tim 
Birkhead and Anders Moller,s Sperm competition in birds (Academic Press, 
1992). 

1. Susan Blackkmore explained this trick in her article "The power of the 
meme meme" in the Skeptic, Vol. 5 no. 2, P. 45. 

2. Kazazian, H. H. and Moran, J. V. (1998). The impact of LI 
retrotransposons on the human genome. Nature Genetics 19: 19-24. 

3. Casane, D., Boissinot, S., Chang, B. H. J., Shimmin. L. C. and Li, W. H. 
(1997). Mutation pattern variation among regions of the primate genome. 
Journal of Molecular Evolution 45 : 216-26. 

4. Doolittle, W. F. and Sapienza, C. (1980). Selfish genes, the phenotype 
paradigm and genome evolution. Nature 284: 601-3; Orgel, L. E. and Crick, 
F. H. C. (1980). Selfish DNA: the ultimate parasite. Nature 284: 604-7. 

5. McClintock, B. (1951). Chromosome organisation and genie expression. 
Cold Spring Harbor Symposia on Quantitative Biology 16: 13-47. 

6. Yoder, J. A., Walsh, C. P. and Bestor, T. H. (1997). Cytosine methylation 
and the ecology of intragenomic parasites. Trends in Genetics 13: 335-40; 
Garrick, D., Fiering, S. Martin, D. I. K. and Whitelaw, E. (1998). 
Repeatinduced gene silencing in mammals. Nature Genetics 18: 56-9. 
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7. Jeffreys, A. J., Wilson, V. and Thein, S. L. (1985). Hypervariable 
,minisatellite, regions in human DNA. Nature 314:67-73. 

8. Reilly, P. R. and Page, D. C. (1998). Weire off to see the genome. 
Nature Genetics 20: 15-17: New Scientist, 28 February 1998, p. 20. 

9. See Daily Telegraph, 14 July 1998, and Sunday Times, 19 July 1998. 

10. Ridley, M. (1993). The Red Queen: sex and the evolution of human 
nature. Viking, London. 

Randy Nesse and George Williamsi's Hvoluiion and healing (Weidenfeld 
and Nicolson, 1995) is the best introduction to Darwinian medicine and the 
interplay between genes and pathogens. 

1. Crow, J. F. (1993). Felix Bernstein and the first human marker locus. 
Genetics 133: 4-7. 

2.Yamomoto, F., Clausen, II., While, T., Marken, S. and Hakomori, S. 
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Nature 345: 229-33. 

3.Dean, A. M. (1998). The molecular anatomy of an ancient adaptive 
event. American Scientist 86: 26-37. 

4.Gilbert, S.C., Plebanski, M. Gupta, S. Morris. J. Cox, M., Aidoo, M., 
Kwiatowski,D.,Greenwood, B. M. Whittle, H. C. and Hill, A. V. S. (1998). 
Association of malaria parasite population structure, HLA and immunological 
antagonism. Science 279: I 173-7; also A. Hill, Personal communication. 

5. Pier, G. B. et al. ( 1998). Salmonella typhi uses CFTR to enter intestinal 
epithelial cells. Nature 393:79-82. 

6. Hill, A. V. S. (1996). Genetics ol infectious disease resistance. Current 
Opinion in Genetics and Development 6: 348-53. 




7. Ridley, M. (1997). Disease. Phoenix, London. 

8.Cavalli-Sforza, L. L. and Cavalli-Sforza, F. (1995). The great human 

diasporas. Addison Wesley, Reading, Massachusetts. 

9.Wederkkind, C. and Furi, S. (1997). Body odour preferences in men and 

women: do they aim for specific MHC combinations or simple 

heterogeneity ? Proceedings of the Royal Society of London, Series B 264: 

1471-9. 

1 O.Hamilton, W. D. (1990). Memes of Haldane and Jayakar in a theory of 

sex. Journal of Genetics 69:17-32 . 

The tricky subject of psychoneuroimmunology is explored by Paul 
Martin,s The sickening mind (Harper Collins, 1997). 

1. Martin, P. (1997). The sickening mind: brain, behaviour, immunity and 
disease. Harper Collins, London. 

2. Becker, J. B., Breedlove, M. S. and Crews, D. (1992). Behavioral 
endocrinology. MIT Press, Cassachusetts. 

3. Marmot, M. G., Davey Smith, G., Stansfield, S., Patel, C, North, F. and 
Head, J. (1991). Health inequalities among British civil servants: the 
Whitehall II study. Lancet 337: 1387-93. 

4. Sapolsky, R. M. (1997). The trouble with testosterone and other essays 
on the biology of the human predicament. Touchstone Press, New York. 

5. Folstad, I. and Karter, A. J. (1992). Parasites, Bright males and the 
immunoempetence handicap. American Naturalist 139:603-22 

6. Zuk, M. (1992). The role of parasites in sexual selection: current 
evidence and future directions. Advances in the Study of Behavior 
21:39-68. 




gpljAJIgJuol^JI 



Dean Hamer has both done the research and written the books on 
personality genetics and the search lor genetic markers that correlate 
with personality differences. His book, with Peter Copeland, is Living 
with our genes (Doubleday, 1 998). 

1. Hamer, D. and Copeland, P. (1998). Living with our genes. Doubleday, 
New York. 

2. Efran, J. S., Greene, M. A. and Gordon, I). \i. (1998). Lessons of the 
new genetics. Family Therapy Ncl worker 22 (March / April 1998): 26-41. 

3. Kagan, J. (1994). Galen,s prophecy: temperament in human nature. 
Basic Books, New York. 

4. Wurtman, R. J. and Wurtnum, J. J. ( 1994). Carbohydrates and depression. 
In Masters, R. D. and McGuirc, M. T. (eds). The neurotransmitter revolution, 
pp.96- 109. Southern Illinois Universill Press, Carbondale and Edwardsville . 

5. Kaplan, J. R. Fonlcnol, M. B„ Manuck, S. B. and Muldoon, M. F. 
(1996). Influence of dietary lipids on agonistic and affiliative behavior 
in Macaca fascicularis. American Journal of Primatology 38:333-47. 

6. Raleigh, M. J. and McGuirc, M. T. ( 1994). Serotonin, aggression and 
violence in vervet monkeys. In Masters, R. D. and McGuire, M. T. 
(eds), The neurotransmitter revolution, pp. 129-45. Southern Illinois 
University Press, Carbondalc and Ixlwardsville. 

The story of ho nicotic genes and the way in which they have opened up 
the study of embryology is told in two recent textbooks: Principles of 
development by Lewis Wolpert (with Rosa Beddington, Jeremy Brockes, 




Thomas Jessell, Peter Lawrence and Elliot Meyerowitz) (Oxford University 
Press, 1998), and Cells, embryos and evolution by John Gerhart and Marc 
Kirschner (Blackwell, 1997). 
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and Weiner, A. J. (1984). Structural relationships among genes that control 
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5. Arendt, D, and Nubler-Jung, K. (1994). Inversion of the dorso-ventral 
axis? Nature 371: 26. 

6. Sharman, A. C. and Brand, M. (1998). Evolution and homology of 
the nervous system: cross-phylum rescues of otd/Otx genes. Trends in 
Genetics 14: 211-14. 

7. Duboule, D. (1995). Vertebrate hox genes and proliferation - an 
alternative pathway to homeosis. Current Opinion Genetics and 
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The geography of genes is explored in Luigi Luca Cavalli-Sforza and 
Francesco Cavalli-Sforza,a The great human diasporas (Addison Wesley, 
1995); some of the same material is also covered in Jared Diamonds Guns, 
germs and steel (Jonathan Cape, 1997). 

1. Cavalli-Sforza, L. (1998). The DNA revolution in population genetics. 
Trends in Genetics 14:60-65. 

2. Intriguingly, the genetic evidence generally points to a far more rapid 
migration rate for women's genes than nicn,s (comparing maternally 
inherited mitochondria with paternally inherited Y chromosomes) - perhaps 
eight times as high. This is parlly because in human beings, as in other 
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group when they mate. Jensen, M. ( I99X). All about Adam. New Scientist, 
11 July 1998:35-9. 

3. Reported in HMS licaglc: The Biomednet Magazine 
(www.biomednet.com/hmsbeagle), issue 20, November 1997. 

4. Holden, C, and Mace, R. ( 1997). I'hylogcnetic analysis of the evolution 
of lactose digestion in adults. Human liiology 69: 605-28. 

Two good books on ageing are Si even Austad,s Why we age (John Wiley 
and Sons, 1997) and Tom Kirk wood is Time of our lives (Weidenfeld and 
Nicolson, 1999). 

1. Slagboom, P. K., Droog, S. and Boomsma, D. I. (1994). Genetic 
determination of telomere size in humans : a twin study of three age groups. 
American Journal of Human Genetics 55: 876-82. 
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2. Lingner, J. Hughes, T. R. Shevechenkko, A., Mann, M., Lundblad, V. and 
Cech, T. R. (1997). Reverse transcriptase motifs in the catalytic subunit of 
telomerase. Science 276: 561-7. 

3. Clark, M. S. and Wall, W. J. (1996). Chromosomes: the complex code, 
Chapman and Hall, London. 

4. Harrington, L., McPhail, T., Mar, V., Zhou, W., Oulton, R., Bass, M. B., 
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protein. Science 273: 973-7; Saito, T., Matsuda, Y., Suzuki, T., Hayashi, A., 
Yuan, X., Saito, M., Nakayama, J., Hori, T. and Ishikawa, F. (1997). 
Comparative gene-mapping of the human and mouse TEP-1 genes, which 
encode one protein component of telomerases. Genomics 46: 46-50. 
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telomerase into normal human cells. Science 279: 349-52. 
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7. Chang, E, and Harley, C. B. (1995). Telomere length and replicative aging 
in human vascular tissues. Proceedings of the National Academy of Sciences 
of the USA 92: 11190-94. 

8. Austad, S. (1997). Why we age. John Wiley, New York. 

9. Slagboom, P. E., Droog, S. and Boomsma, D. I, (1994). Genetic 
deternination of telomere size in humans; a twin study of three age groups. 
American Journal Of Human Genetics 55:876-82. 

10. Ivanova, R. et al. (1998). HLA-DR alleles display sex-dependent effects 
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Human Molecular Genetics 7: 187-94. 

11. The figure of 7,000 genes is given by George Martin, quoted in Austad, S. 
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12. Feng, J. et al. (1995). The RNA component of human telomerase. Science 

269: 1236-41. 

Wolf Reik and Azim Surani,s Genomic imprinting (Oxford University Press, 
1997) is a good collection of essays on the topic of imprinting . Many books 
explore gender differences including my own The Red Queen (Viking, 1 993). 
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13: 436-43; Hurst, L. D. (1997). Evolutionary theories of genomic imprinting. 
In Reik, W. and Surani, A. (eels). Genomic imprinting, pp. 211-37. Oxford 
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Trends in Genetics 13:323-9. 

12. Cassidy, S. B. (1995). Uniparental disomy and genomic imprinting as 
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14. Allen, N. D., Logan, K. Lally, G., Drage, D. J., Norris, M. and Keverne, K. 
B. (1995). Distribution of pathenogenetic cells in the mouse brain and their 
influence on brain development and behaviour. Proceedings of the National 
Academy of Sciences of the USA 92: 10782-6; Trivers, R. and Burt, A. (in 
preparation), Kinship and genomic imprinting. 

15. Vines, G. (1997). Where did you get your brains ? New Scientist, 3 May 
1997: 34-9; Lefebvre, L., Viville, S., Barton, S. C, Ishino, F., Keverne, E. B. 
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Nature 397: 19-20. 
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18. Diamond, M. and Sigmundson, H. K. (1997). Sex assignment at birth: 
long-term review and clinical imlications. Archives of Pediatric and 
Adolescent Medicine 151: 298-304. 

There are no good popular books on l he genetics of learning mechanisms. 
A good textbookk is : M. F. Bear, W. Connors and M. A. Paradiso's 
Neurosc,ence: exploring the brain (Williams and Wilkins, 1996). 
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